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DEBENTURES AND TRADE CREDIT. 


Bap debts are sometimes very serious and always very irri- 
tating. To any but reckless traders the consideration of 
risks is one of the most anxious and interesting of business 
occupations, and when a debt which was regarded with con- 
fidence as “ good” eventually turns out to be “ bad,” there 
is not only the material loss to be borne, but also the annoy- 
ance which necessarily ensues when careful judgment is 
proved to be at fault. And the trouble docs not stop there. 
It is quite as likely to produce indirect harm by leading to 
a loss of business through the excess of caution which is the 
inevitable reaction from shaken confidence. As the Indian 
proverb has it, “One who has been bitten by a serpent 
is frightened by a rope.” To the electrical trades 
the maintenance of a healthy credit is of considerable 
importance, and attention to one or two points in 
connection with it may not be thrown away. Credit 
though it is supposed to rest primarily on capital is probably 
more dependent on character. In the case of a private firm, 
the capital is practically unknown, and the character, de- 
rived from experience or repute, is the important factor in 
determining credit. The credit or character of the firm is the 
life of the firm, and the importance of maintaining it intact 
is, to some extent, a guarantee that the firm will not under- 
take engagements beyond its powers. The joint-stock 
company engaged in serious business occupies a very similar 
position. Its capital is known, but its character is first con- 
sidered, and there is little difference between a private firm 
and a company which has lived long enough to make a 
character. But a new company may, under certain circum- 
stances, have the advantage of capital of its own, and 
borrow its character from those who are connected with it. 
We think that there is no doubt that traders, being pre- 
disposed to character-credit, consider more the repute of the 
persons connected with a company than of the capital of the 
company itself, when its existence has not been of sufficient 
duration to acquire a character for itself. Furthermore, its 
character for meeting its engagements may be improved by 
a circumstance which is a distinct impairment of its credit. 
A company is formed, and its share capital subscribed, on the 
exhaustion of which it issues debentures. With the procecds 
it meets its engagements and continues its business, incurring 
fresh liabilities. Eventually, perhaps, it is wound up, and 
trade creditors learn that the assets only suffice for the deben- 
ture holders who have appointed a receiver. As it is 
apparent to the shareholders that there is no prospect for 
them under any circumstances, they consent to wind up 
voluntarily, the debenture-holders realise the assets, and the 
trade creditors receive a salutary lesson at varied scales of 
fees. In a recent case, Mr. Justice Vaughan Williams 
appointed an official receiver for an electrical company in 
place of one put in by the debenture-holders, remarking that 
‘‘ debenture-holders were often officers, promoters or vendors, 
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or persons nearly connected with them.” He was not satisfied 
that there might not be some surplus for unsecured creditors 
whilst the debenture holders’ receiver had apparently con- 
cluded that the assets would only suffice for those he repre- 
sented. Mr. Justice Williams’s remarks deserve more 
attention than they have yet received. The debenture 
holder who is going to foreclose to-morrow may be the 
official who gives an order for goods to-day. The director, 
by whose character a trader is inflnenced in furnishing goods 
to a company, may himself be among the foreclosers. 
Debentures are so familiar as part of the capital of important 
undertakings, where the assets exceed them by a very large 
proportion, that a trader forgets that in smaller affairs 
debentures may bear such a proportion to the assets as to be 
equivalent toa Bill of Sale. It may be that a system of 
compulsory public registration might be devised which 
would prevent abuses, such as have occurred, without affect- 
ing injuriously the many important cases where the existing 
system works satisfactorily. Pending any such change, the 
trader will do well to take debenture issues into account, and 
also to remember to regard the character of the concern 
which is responsible for payment, and not be misled by 
reliance on the repute of those whose connection with it may 
be close, but whose legal responsibility is mii. 

We call attention to these questions, because we think that 
trade creditors have found themselves unexpectedly “ left,” 
in consequence of the conditions to which we have referred 
not having become sufficiently familiar to form an item in 
estimating trade risks. 


THE OUTLOOK FOR ELECTRICAL 
ENGINEERS. 


ELECTRICAL engineering was a bright spot on the pink 
Sun last Saturday, its claims as a possible profession being 
very fairly contrasted with the allurements of the Army, the 
Church, and the Law. The article was, however, a warning, 
rather than an inducement; the work to be done in the 
attainment of success, and the poverty of ultimate prospects, 
being set in such a light, that none but the dying or desti- 
tute would be likely to submit to the ordeal of entering it. 

The Electrical Engineer of New York, after remarking 
upon the cramped and hindered condition of electrical 
fledglings, offers, to those young gentlemen who take up the 
study and application of electricity, a field of operation in 
America of almost limitless extent. It is, perhaps, a feeble 
inducement to those who are hesitating whether to have 
their wings clipped, to be told that they will find plenty of 
space to bob around in afterwards. Mere size is the charac- 
teristic measure and apology for everything American, but 
to be told that the world is large is a poor solace to a 
crowded-out engineer. In England, allurements to the same 
end are scarcely less delusive ; the only difference being that 
here the young gentleman is compelled not so much by con- 
siderations of the area of the field as by its intensity. 

Even within that limitless land across the Atlantic, our 
contemporary informs us, the propagation of electrical engi- 
neers is proceeding at a rate which daily tells. The increase 
is illustrated by the fact that whereas in 1884 there were 28 
students on the clectrical side at Cornell, the number in 1892 


had risen to 275. Again, in the University of Minnesota, 
half the freshmen at the College of Metallurgy, Engineering, 
and Mechanical Arts are registered for the electrical engi- 
neering classes. There are indications that the same state 
of affairs exists in Germany and France. 

In England it is more so, in spite of the fact that the 
Navy, the Army, the Church, and the Stage, are still unre- 
mitting in their kindly reception of the sons of men. For 
centuries they have held their own in this regard, and we 
can observe no falling off in the number of those whom 
they dispose of and cherish. Mechanical engineers, builders 
of bridges, railways, towers, machinery—these too are as 
absorbent of the youth of England as ever. Commerce has 
gained for us the sobriquet of “a nation of shopkeepers,” 
and there seems no decrease in the number of those who thus 
live by the yard, the pound, and the pint. 

If “the other professions in which men engage” flourish 
as ever, and continue to digest as much humanity, it is a 
little difficult to understand why the electrical art, craft, and 
trade should be so suddenly overwhelmed. 

The reason lies to some extent in the novelty and glamour 
which has always clung, like a tradition, to the science which 
we call our own. The mystery and silence which cheats 
space, and time, and work. To this must be added the 
special opportunities which have been given, to all classes, 
for attaining a knowledge of the greater principles of the 
subject. It would be too early yet to say that the over- 
crowding is a consequence of technical schools, but there is 

‘little doubt that their influence tends in that direction. A 
more extended syllabus of things taught at these admirable 
institutions might, to some extent at least, relieve the ranks of 
the electrical profession which are now “ to overflowing, full.” 

The present outlook should not be a discouragement to 
those who have started in the field. Our view is that every 
would-be electrician has his chance, every fledgling will have 
his opportunity, not necessarily to get success quickly, but in 
the long run. He must be content at first to deserve it. 
With very few exceptions, in spite of what the pink Sun 
thinks, a student from a well established technical school can 
always find an opening with some electrical firm, if he is not 
afraid of work, and can live on no pay. This, perhaps, is 
not very cheery, but compared to the outlook of other pro- 
fessions, it is not so bad. There are many compensations to 
sustain the interest in the electrical profession; there is no 
human faculty which need lie idle. 


We do not think that the use of gas 
engines at the present moment is rapidly 
.extending. No doubt there are reasons 
for this and it may be, that gas engine makers can show 
otherwise ; but, judging from our own experience, there is 
not the rapid adoption of gas engines for electric lighting 
purposes that one would have expected, and still more wished, 
particularly when we bear in mind the comparative low 
cost of a gas engine compared with other prime movers. It 
may, of course, be satisfactory to know that there is no 
backward tendency, and that where gas engines have been 
adopted for the purpose of driving dynamos their use has 
been continued. We are speaking now for the most part of 
the use of gas engines for lighting small premises. One of 
the most important factors in the electric lighting industry is 
the small customer who runs his own gas engine for 
the purpose of obtaining electric light. Usually, gas 


The Use of 
Gas Engines. 
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engines so used are snperintended by persons having little 
knowledge of the economical work of electric light machinery, 
and it may be that the plant is out of all proportion to the work 
required to be done. From some enquiries that we have recently 
made, we learn that gas engine plant is usually installed in a 
most uneconomical fashion. In one instance a gas engine was 
thre2 times as large as was necessary, with the consequence that 
the expense for gas was exceedingly high. It has been shown 
over and over aguin that even using town gas at three 
shillings per thousand feet, the actual cost should be less 
than when gas is used for purely illuminating purposes. 
It would be almost worth the while of gas engine makers 
adopting some means of showing the public how to run 
a gas engine when combined with dynamo, in the least 
expensive way. We should have thonght they might have 
been almost tempted to issue broadcast some brochure of 
electric lighting which would have shown an untechnical 
person the most advantageous way of utilising gas engines 
for the purpose of lighting his premises by electric light, 
particularly giving him some notion of the size of engines 
and dynamos for the pur of lighting a given number of 
lamps. In many cases where gas engine and dynamo is used 
for lighting, say a — or house, it would be quite feasible 
for the next door neighbour to be supplied from the same 
source, and it is rather a pity that this is not oftener done, 
for it seems to us that the cost of light to each householder 
would then be materially reduced. The great field, of course, 
for the gas engine will be when they are adopted for sub- 
stations, and as soon as the first good results are obtained 
others will soon follow. There are at the present moment 
some exceedingly large engines being made, notably one or 
two of four or five hundred horse-power. It is difficult to 
say on what lines the gas engine will develop, but there does 
not seem to be much tendency on the part of gas engine 
makers to make other than those on what is known as 
the Otto cycle, and the larger engines just mentioned we 
believe will be built on the lines of the Otto pattern. The 
evolution of the gas engine can only come after the accumu- 
lated experience of extensive work. 

Mr. Justice Cave has, apparently, little 
regard for the professional expert witness. 
In the case of Dart v. Electricity Supply Corporation, 
Mr. Cave solemnly abjured the jury to pay no heed what- 
ever to the evidence given by the experts. It is a most 
serious thing that the statements of gentlemen who, on 
account of their superior knowledge and attainments, are 
called upon to assist a court of law, are to be entirely dis- 
regarded. On the other hand, the administration of justice 
is rendered extremely difficult when the statement of one 
scientific man is flatly contradicted by another. We could not, 
nor would we care to, roundly accuse expert witnesses of in- 
tentionally and deliberately making false statements. Their 
evidence has usually some truth in it, but the mis- 
chief is caused by suppression of facts which might tell 
against the side for which they appear. The expert witness 
considers it his duty to deliver himself only of scientific facts 
as they will favour the claims of his clients. Take an 
instance of the enquiry held last week by a Lords and Com- 
mons committee on the question of the earth return for 
traction and telephones. The evidence given by the tele- 
phone experts is absolutely contradicted by the traction 
experts, and yet, to some extent, they were both right, but 
neither could fairly claim a monopoly of trath. This 
\8 a sorry position for scientific men to occupy, and, in the 
interests of their own self-respect, they should endeavour to 
make their position absolutely above suspicion. It is quite 
certain that at the present moment the expert witness is 
much discredited, and, perhaps, the fault does not altogether 
lie with himself ; it is probably due to circumstances which 
have forced him into this anomalous position. There is no 
question of the honour of many men who are frequently 
called upon to give expert testimony, and, this being so, there 
is all the more reason why they should be clear of a good deal 
of the suspicion which has hitherto surrounded scientific 
evidence. If expert witnesses were only called for by the 
Court itself, and not by interested parties, the losing party 
always having the privilege of paying, there would be a 
greater odour of sanctity about the “utterances of scientific 


Expert Evidence. 


men in the witness box. We do not say that this is prac- 
ticable, but we should hail with delight some means by which 
expert evidence could be accepted without any misgiving. 
SPEAKING of expert witnesses reminds 
us that actions against electric light com- 
panies for damages, caused by vibration, are becoming a little 
too common to be palatable. Usually, an electric light com- 
pany has little to hope for in a vibration case, save mitigated 
damages, and it may be that this fact has more or less in- 
fluenced litigants. Perhaps the recent decision in favour of 
an electric light company may act as a wholesome check upon 
this class of law suit. The Electricity Supply Corporation were 
the defendants in an action broaght against them by a chemist, 
who claimed that his house was shaken a good deal by the 
electric machinery of the company. There was no doubt 
that vibration did exist, and it was clearly shown that the 
house was in a somewhat ricketty condition. Evidently the 
jury were not satisfied that the vibrations were caused by the 
electric light machinery, and gave a verdict for the electric 
light company. Weshould be more than justified in comment- 
ing upon this case, were it only for the novelty of an electric 
light company winning a vibration case. The company in 
question has been somewhat unfortunate, hitherto, with re- 
gard to vibration, and has been led into great expense, in 
fact, Messrs. Gatti, who are the principal proprietors of 
this company, were compelled to buy the theatre leased by 
Mr. Thorne. Then the expense of endeavouring to mitigate 
the vibration must have been considerable. It can be readily 
understood that where heavy electric light plant is established 
in the midst of a number of old houses, that great annoyance 
and inconvenience may arise from vibration, and this is a 
matter which the designers of central stations in London 
have to bear in mind. Suitable precautions may lessen the 
evil, but unless the utmost care and forethought be exercised 
when laying foundations, electric light companies run great 
risks of legal suits. 


Vibration Cases. 





Ar a recent meeting of the Physical 
Society an important contribution to the 
mathematics of electrical science was made 
by T. H. Blakesley, M.A., in a paper entitled “On the 
Differential Equation of Electrical Flow.” The object of 
this paper was to point out that the theory of electrical dis- 
charge, as exemplified in the mathematical expressions 
employed to represent the physical facts is incompetent to 
explain all the phenomena observed in extreme cases, and the 
author shows that the admission of certain properties of 
matter not usually recognised is the only way of satisfactorily 
obviating the imperfection of the existing views. Mr. Blakes- 
ley has extensively availed himself cf geometrical methods 
wherever they could be advantageously adopted, and _his 
methods of analysis have consequently gained in lucidity. 
The only scientific term which he employs, admitting of any 
doubtful interpretation, is the effective electromotive force, 
by which term he intends to convey the idea that electro- 
motive force which is numerically equal to the product of 
the current and the resistance at a point of time. As a cer- 
tain department of State has recently employed the term in 
a totally different sense, this statement has appeared necessary 
in the interests of proper explanation. The effective electro- 
motive force is the algebraical sum of all the impressed and 
induced electromotive forces, und is represented by x. If v 
is the sum of all the impressed forces and F the sum of all 
the induced force, then the equation among their quantities 
is V + ¥ = E universally. Various problems are elucidated 
in this paper, and, inter alia, Mr. Blakesley points to the true 
explanation of the experiments of Tesla. The energy of the 
discharge which that physicist encountered. was expended, in 
chief part, in radiation which his body did not check, and 
not in current through his body. It is suggested that the 
best way to measure radiation would be to measure the defect 
in the heating of a circuit, taking care to note the poten- 
tial difference of the condenser at the moment previous to 
discharge. And the concluding statement is that if the 

riod of the electro-magnetic vibration becomes comparable 
with that of light, it is conceivable that mere heating might 
vanish, as in the solar spectrum light has less heating effect 
than radiations of smaller frequency from the same source. 


The Theory of Elec- 
trical Discharge. 
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VI. 


In districts under Board of Trade regulation, the distance 
between poles must not exceed “200 feet where the direction 
of the conductor is straight, or 150 feet where the direction 
of the conductor is curved, or where the conductor makes a 
horizontal angle at the point of support.” The following 
table of spans is recommended by the Silvertown Cable 
Company, for standard copper wires without bearers, and 
with a sag of 5 feet :— 








Conductor. Span in feet. 
7/20 64 
7/18 80 
7/16 102 
19/18 118 





Flexible cables suspended from poles hang in catenaries 
which approximate to parabolas. A fairly approximate 
equation for the tension in the wire at the point of support, 
and therefore for the thrust on the pole, due to the weight 
of the cable alone, is the following :— 

_w.8 
om ee 
where T is the tension, in lbs., w is the weight of a foot of 
the cable, s is the span, in feet, and d is the dip or sag, in 
feet. Asa matter of fact, this equation gives too small a 
tension, but the error may be covered by a large factor of 
safety. The factor of safety under Board of Trade regula- 
tions must be at least 6 for overhead wires or cables. In 
addition to w, there is a wind pressure, P, on each foot of 
wire, equal to 
P= ‘O05p.6. 
Since these are at right angles, we have— 
Resultant stress per foot = Vw? +p? = R. 
Substituting for w in the first equation, we get— 


R s? 
™ "oa 


where T, is the total tension due to both causes. Let f be 
the safe stress per square inch section of the wire, then the 
safe strength of the wire is 


f.4, 
where a is the section of the wire. Equating this to the 
tension, T,, and transposing, we get the following for the 
maximum span permissible, 
s= f8-4-f Z. 
Finally, substituting for r the following, 
n= vu? + (Ob pd? 





we get bepdet 
s=a/__8-4.f.a _ 
Vw? + (05 p 6)? 
which gives the span in terms of all the known coefficients 
and conditions. If the sag is taken at 5 feet, as a minimum, 
and the wind pressure of 50 lbs. per square foot is allowed, 
the following results will be obtained :— 


4 a — 
8 = 633 (f-6) 
V2 + (2°5 a)? 
Or, when the wind pressure of only 20 lbs., may be taken— 


w + d? 
If this maximum span imposes a greater load on the 
selected pole than that which it ought to have, there are two 


s = 633 a/(/-4)* 


courses open, either to reduce the span so as to suit the pole, 
or to alter the selection of the pole, making the diameter of 
the new pole such that it will safely support the load. This 
will, of course, be done during the design, before the poles 
are ordered, unless it happens that only one particular size of 
pole is available at a reasonable price. In estimating the 
length of the line, allowance must be made for the sag, as 
well as for the influence of temperature. Suppose, for 
example, a minimum sag of 5 feet has been permitted in the 
calculations. This will occur in mid-winter, when the cur- 
rent is not passing; so that in summer, when there is no 
current, and @ fortiori when there is a current, the line will 
sag more than this. If the line is erected in summer, 
there must be sufficient sag allowed to permit of the required 
5 feet in the depth of winter; while the pole must be high 
enough to let the line clear the ground by the statutory 
umount when the sag isa maximum. It is necessary to be 
able to determine the sag at any one temperature from the 
given sag at any other temperature, which is done in the fol- 
lowing manner. The relation between the length of the 
wire, between supports and the sag, is given by the equation: 
os a 

L=s + ee 
where L is the length of wire, and the other symbols have 
their former meanings. The relation between the length of 
a wire at one temperature, and its length at any other tem- 


perature is— 
1 + Fo) 
ln =e Dy 7 
: ' (; + kt 





where & is the coefficient of linear expansion per degree. 
Combining these equations, we may arrive at the required 
result. For example, suppose a copper cable is to be erected 
between two poles, 200 feet apart, in summer, when the tem- 
perature is 75° Fah. Let it be required to find how much 
sag must be given to the line, in order that it may not be 
less than 5 feet in winter at, say, 10° Fah.; also to find the 
maximum sag when the current is on, the highest tempera- 
ture of the air being taken at 85° F., and the temperature 
of the wire 25° F. above that of the air. We find that the 
length of the wire between supports in winter, at the lowest 
stated temperature will be 
P Le a : 
L = 200 + = oe 200°33 feet. 


At 75° F. this expands to 200°4564 feet, which will cause a 
say of 5°85 feet. It will be necessary, therefore, to arrange 
for this amount of sag in erecting the line, if it is done at 
75° F. When the current is fully on during the hottest day, 
the length of wire in the span expands to 200°527 feet, and 
produces a sag of 6°28 feet, as the maximum figure. Of 
— in practical work, only rough measurements are 
taken. 

Bare wires for overhead conductors should be specified in 
coils or hanks of as great a length as can be conveniently 
carried and handled in erecting, and no joints should be 
permitted in manufacturing. Small wires, for currents up 
to 10 ampéres may be specified in lengths of about 800 feet. 
It should be stipulated that the wire must be able to stand a 
torsion of a certain number of twists per inch length of 
wire, the number depending on the gauge ; and a minimum 
tensile strength and electrical conductivity should be 
specified. When the wire is being erected the various 
lengths must be jointed so as to ensure sufficient strength 
und conductivity. Fig. 12 shows a common form of joint 


—atill \\\\ Ky—— 


Fia. 12. 


for solid wires, and fig. 13 another, for stranded wires. In 
the former the end of each wire is slightly bent, and the two 
ends are placed parallel, a thin binding wire of the same 
material as the conductor is then secured by a few turns to 
oue of the wires und is whipped tightly round the two 
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together, finishing off by fastening the binding wire to the 
other wire by a few turns. The whole is then soldered up 
and filed smooth. In fig. 13 a double ferule coupling is 
shown, for jointing stranded wires. The ferule has three 
holes in it, one at each end and one at the side. The end of 
a cable is passed through a hole at either end and brought 
out through the side hole ; the end is then bent back and 
tucked into the side hole, when the cable is pulled so as to 
jamb the cable end into the inside of the ferule. Both 
cable ends are treated in this manner, and solder is then run 
into the side hole to fill up the ferule and bind the whole 
= This ferule is the invention of Mr. Lazare 
Weiller. 








Fia. 13. 


Careful insulation at all the poles is required on economical 
grounds, and is enforced under the Board of Trade. Even 
the bearer wire, when there is one, is required by this Board 
to be insulated. For high voltage transmission, such as will 
be adopted in supplying arc lamps in series on the overhead 
systen:, or for extra high voltage, such as often occurs in 
long distance transmission of power, the ordinary porcelain 
or glass insulators which are used by telegraph and other 
low voltage engineers are quite useless, except when the 
cable is continuously insulated. The before-named Board 
enforces continuous insulation on all overhead cables which 
come under its power, and which are at more than 300 volts 
continuous or 150 volts alternating pressure. The thickness 
of insulation is required to be equal to the number of inches 
obtained by dividing the voltage by 20,000, provided always 
that this does not fall below one-tenth of an inch. Such 
cables may be insulated at the poles by means of ordinary 
porcelain shackles, as shown in fig. 14 ; and brown shackles 
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Fig. 14. 


are preferable to white ones, as they form a less attractive 
target for small boys who throw stones. The cable is made 
fast to two shackles at each pole, but should not be cut ; it 
is best secured by passing it in a loop round the shackle, and 
whipping the cable to itself at the two points where it leaves 
the shackle. As there is little or no strain on the cable, 
there is practically no chance of the whipping wire destroy- 


ing the cable if it is wound over a length of about three 
times the diameter of the cable. Flexible, non-conducting 
ligaments must be used for the suspenders from the bearer ; 
and these must be placed near enough together to prevent 
ye stress occuring in the cable. 

xperience has shown that the best insulators for high- 
voltage bare cables, carried on poles, are those in which sur- 
face leakage is prevented by a bath of highly insulating oil. 
‘There are various forms of these. One of the most common 
is shown in fig. 15, and consists of a single-bell porcelain in- 
sulator, with the bell formed into an annular channel to hold 
the oil. This form is open to the objection that insects may 
weave their webs across the top of the oil channel, thereby 
reducing the insulation resistance to a very small figure when 
the webs are damp with rain or dew. The insulator used on 
the Tivoli-Rome high-pressure line is superior in this respect, 
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since the oil is quite enclosed. A diagram of this insulator 


is given in fig. 16, in which a is an ordinary double-bell por- 
celain insulator, and B is an adjustable insulator of the same 
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material capable of carrying oil in an annular cavity, ©. 
When the lower ingulator is pushed up into its proper place, 
the inner bell of the upper insulator dips into the oil, as 
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shown, and effectually prevents accumulations of foreign 
matter from short circuiting it. The oil must be heavy and 
non-volatile ; resinous oils have been found to be the most 
serviceable. On this particular line, between Tivoli and 
Rome, there are four stranded copper cables, each 100 square 
millimetres in section and capable of carrying 120 amperes. 
The length of the line is 25 kilometres, and poles are arranged 
35 metres apart. Each pole is 30 feet high, and is constructed 
of wrought-iron. There is a loss of 1,000 volts in trans- 
mission, the drop being from 5,000 volts at Tivoli to 4,000 
at Rome. 

Special forms of lighting guards are necessary on all over- 
head lines which are worked at high-voltage. Ordinary 
telegraph guards may suffice where the voltage is very low, but 
currents at high voltages would continuously arc from the line 
to earth through the ordinary guard when once the lightning 
has passed a spark between the two. The principle of all 
such guards is that the ordinary pressure of the line is not 
sufficient to pass a spark across the air gap which forms the 
guard, while the intense pressure of the lightning flash will 
prefer to establish a spark rather than face the high self- 
induction of the line and machines. The lightning, in 
passing across the air gap, volatilises some of the metal of 
the electrodes, and thus enables a high pressure current to 
keep up an arc across the air gap which is sufficient to des- 
troy the line. One of the most successful lightning guards 
for high-pressure lines is that invented by Prof. Thomson, of 


the Thomson-Houston Co. This is shown in fig. 17, and ° 
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Fic. 17. 


consists of two curved metallic electrodes, L and £, which 
are so shaped and placed that there is a continually increas- 
ing air gap from the bottom to the top. The bottom of the 
air gap is placed between two elongated pole-pieces of an 
electro-magnet, M, which is continuously excited by the cur- 
rent in the line. The connections are as shown in the 
diagram, one of these guards being placed in each line, 
between the line and the dynamoterminal. Whenever a flash 
of lightning strikes either the forward or return line, a spark 
is established between the metal electrodes, L and £, and will 
naturally pass between the points where they are closest to- 
gether. Being in astrong magnetic field, the spark is acted on 
by a repelling force which drives it out of the field. But, 
before the spark can have quite left the field between the 
pole-pieces the distance across the air gap is too great for the 
line to keep up a current, so that the spark goes out—is 
blown out, in fact, by the magnetic field. When the line is 
not working, a lightning flash will simply pass across the 
gap, as in an ordinary guard, and no continuous arc will be 
established, so that the magnetic field is not required. The 
earthing wire must have a carrying capacity and mechanical 
strength equal to that of seven-strand No. 16 galvanised iron 


wire, and should be attached to a metal plate buried in the 
ground at a depth of not less than 3 feet. The area of 
the earth plate must be at least 4 square feet. Instead of 
an earth plate, metallic pipes for water supply, if outside of 
buildings, may be used. 

(To be continued.) 





SHIPS’ ELECTRICAL FITTINGS FOR LIGHT- 
ING, SIGNALLING, TELEGRAPHING, AND 
MOTIVE POWER.* 





By L. NEWITT, ALEE. 





On board men-of-war and mercantile ships electricity has 
become an absolute necessity, and no steamship of any con- 
siderable size is now complete without its electrical equip- 
ments. 

A point of some importance with reference to the lighting 
of engine rooms and stokeholds comes under notice in dealing 
with the subject. 

Until recently it was the practice to fit a large number of 
small lights in these compartments. It is now found that 
one-tenth of this number of lamps, or less, in each of these 
compartments, of a high candle-power, say about 200, placed 
in’ carefully: selected positions, are sufficient for ordinary 
running. This not only cheapens the first cost of electric 
lighting on a ship, but also is less trouble to keep in good 
working order, and at the same time improves the general 
effect, all of which are important details. 

Electric signalling from ship to ship has been recently 
very much developed. 

A flash lamp, the invention of Commander Scott, is arranged 
so that a powerful electric lamp can be exposed to view or 
entirely shut off, when used by a Morse telegraphist, with 
great rapidity. This lamp is to be carried at the top of 
the masts of ships of war, and if a code of signals is pre- 
viously arranged messages are very quickly sent. Thus, for 
example, a long exposure of the light, and 3 short 
and 1 long exposures may be arranged to mean that the 
surrounding ships are to “weigh anchor and steam full 
8 thes 
Formerly it was customary to switch the lamp on and off, 
but seeing the length of time it takes the filament in the 
lamp to cool, the signals would only be transmitted very 
slowly, The great value of rapidity can be seen when long 
wae OT have to be transmitted. In most cases for these 
instruments the Morse telegraphic lettering is adopted. 

The exact type of projector consists of an are lamp, the 
carbons of which are manipulated by hand, and covered by a 
hood. A mirror is fitted at the back of the lamp to project 
the light forward in a powerful beam, which penetrates to a 
considerable distance. A lamp made upon this design, taking 
100 ampéres and 80 volts, gives a light of 20,000 to 25,000 
candles, and can clearly illuminate and object four miles dis- 
tant in a clear atmosphere. 2 

Another of the important developments of electric light- 
ing is where the light is introduced into the sights of guns 
for use at night. These night sights consist of two smal 
fittings, which are easily attached to the heads of the ordinary 
day sights. A minute point, or line of light, is obtained at 
each sight by permitting the rays proceeding from an electric 
lamp to pass through a small glass lens on the foresight, and 
to illuminate the cross-bar of the rear sight. 

By means of an adjustable resistance the light can be 
moculated so as to suit the degree of darkness of the night, 
or to suit the eye of the observer. It is found in practice 
that the smallest quantity of light compatible with dis- 
tinguishing the sight is best, as the eye is not dazzled there- 
by. By means of these night sights an alignment can be 
taken up with unusual accuracy and rapidity, and the sights 
can be applied to all natures of guns, large and small. 

The lamp of the rear sight can be removed for the pur- 





* Abstract of paper read before the North Hast Coast Institution of 
Engineers and Shipbuilders. 
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pose of seeing the range scale on the sight bars while ad- 
justing the sights. 

Another application is that of a lamp with an inclined 
reflector to pass up the bore of a gun or other tube to show 
the condition of the surface. As the lamp is moved along, 
the reflector distinctly reveals any flaws which may exist ; 
and it may be turned upside down, or to either side, without 
there being any flame to dull the surface under examination. 
The light is so clear and so close to its work that the minutest 
speck is revealed. Indeed, even the eye at a few feet dis- 
tance can see all that the mirror will reveal without 
the aid of an opera glass. This could of course be used, if 
desired, for the examination of boiler tubes, steam pipes, and 
the like. 

For purposes where it is not possible to have connections 
on to a dynamo for giving the required current, combined 
portable electric lamps and batteries have been designed. 

Another application, which is not so well-known, is that 
of electrical indicators on board ship for such purposes as 
indicating the positions of the helm, and transmitting from 
the bridge the commands of the captain, and also to the 
bridge the replies. 

There are many reliable instruments at present made, the 
one exhibited to the Institution is the invention of Capt. Lloyd, 
which happens to be arranged as a distance indicator for gun 
ranges. It consists of a transmitter and a receiver. The trans- 
mitter is placed at the point from which the orders are to be 
sent, and the receiver is placed where those orders have to be 
executed. A second receiving instrument is placed near to the 
transmitter. This is so arranged that those sending the signal 
may see by the reply that their message has been correctly 
received, which is done also with many of the mechanical 
instruments now in use. Thus it will be seen that instruments 
of this class can be adapted to a wide range of purposes of 
telegraph and indication on board ship—a system which 
saves those in charge much trouble, seeing that it is not 
necessary to have a totally different description of instru- 
ment for each purpose. 

Up to the present time primary or secondary batteries 
have generally been used to give the current necessary for 
working electric telegraph instruments, and if a failure ever 
occurs it invariably is traced to the battery. To overcome 
this point a magnetic switch has been designed, which is 
placed in the circuits of the dynamo used for electric lighting, 
and is so arranged that as soon as the dynamo is working 
the switch automatically throws in the telegraph circuit, 
which, as long as the dynamo is running, will be worked by 
the dynamo current, a resistance being placed in the tele- 
graph circuit to allow only about one ampere to pass through 
the telegraph instruments. 

A dynamo is usually kept running when all large ships 
are in motion, so that these instruments are practically 
always worked by the dynamo current, but in case the 
dynamos should not be running, the magnetic switch auto- 
matically cuts out the dynamo circuit, and throws in a 
battery which is kept connected up ready for use. 

The addition of this automatic switch will do much to 
avoid any possibility of breakdowns in telegraphs. 

Before passing on to the question of motors, another 
method of communication on board a ship should be 
mentioned, viz., the telephone. At first sight it does not 
appear to be of much use, but after much experience and 
care a telephone has been introduced which is less costly, 
and, in some cases, more efficient than ordinary voice pipes. 
- Ina trial at the Elswick shipyard, in noisy workshops, 
these telephones were found to be more distinct than the 
ordinary 2-inch voice pipes over a distance of 80 yards. 

The question of motors has of late been occupying the 
minds of electricians in regard to their application to uses 
on board ships. There are many points in favour of their 
adoption for some classes of work where small engines are 
now employed, especially where high speed is permissible, 
such as in the case of pumping, driving of fans, working of 
hoists, fire engines, and the like. 

For ventilating fans it is possible to make use of the high 
speed attained in motors without any intervening gear, or in 
a handing room of a magazine for bollards and small hoists, 
where steam is objected to. 

It is under such circumstances that motors have been 
most successfully employed. They may with equal success 
be applied to centrifugal ppumps and any other machinery of 


high speed. It is quite possible that in the near future a 
slow speed motor will be invented specially to meet slow 
speed requirements, and then a further change will probably 
take place in many auxiliary engines now using steam and 
water. At present if it be required to train or elevate a gun 
by motors the amount of gearing necessary to reduce the 
speed of the motor, which to work efficiently must run at 
from 500 to 600 revolutions per minute, absorbs a proportion 
of the power, besides adding considerably to weight and cost 
of machinery. 

Messrs. Scott & Mountain have recently gone thoroughly 
into such questions, and their endeavours have met with 
very marked success. In one case, which may be taken as a 
sample of many others, the motor worked at 720 revolutions 
per minute through a worm, driving a worm shaft at 30 
revolutions per minute ; the loss of power by worm friction 
is said by the makers to be less than 15 per cent., while 
giving off 12 horse-power. 

Messrs. Siemens Brothers have also arranged another 
method of gearing by which the speed of a motor can be 
reduced, and by this means a winch or capstan can be 
successfully worked. The winch is capable of lifting 5} 
tons at the rate of 100 feet per minute with an expendi- 
ture of 35,000 watts. It is complete upon a cast-iron 
baseplate, and is driven in either direction by a motor 
placed in a watertight metal cover. ‘The motor is of the 
horseshoe type, with armature above the electro-magnets— 
the baseplate of the winch forming in part the yoke-piece. 
The controlling lever is to the right of the operator, and 
actuates an electrical switch, which is enclosed in a water- 
tight box fixed to the frame of the winch. When the lever 
is in middle position no current passes through the motor, 
but by moving it in the one direction or the other, that is, 
away from or towards the attendant, the motor revolves in 
corresponding directions, its speed being regulated by the 
angle through which the lever is turned. 

The motor is geared to the winch by means of helical 
gearing, and a quick motion is provided for light work, to 
secure which the lever in the centre of the winch is provided ; 
so that by moving it to the right or left the necessary 
alteration is made in the gearing of the winch. A foot-lever 
is placed in a convenient position, and is in connection with 
the brake on the barrel shaft in the usual manner. 

In some cases for cargo lifting electric motors might with 
advantage be used. 

In addition to the above applications, the motor has been 
most successfully adapted to give power for drilling purposes 
on board ships. 

The drilling machine consists of an electric motor of 
special type, 7.¢., the motor is entirely encased in a cast-iron 
box ; the commutator brushes and all working parts being 
thoroughly protected from any possibility of mechanical 
injury either from anything falling upon the motor or from 
damp. At the end of the motor spindle a slipping coupling 
has been provided, which prevents any possibility of the 
motor being stopped through too much pressure being put 
upon the drill, and dumage from an excessive current passing 
through the armature. The connection between the motor 
and the drilling head is made with a flexible shaft, which 
can be of any length suitable for the particular class of work 
that the drill is intended for. As a matter of fact, a shaft 
for a drill for driliing 1-inch holes is 1} inches diameter ; 
this shaft is protected by a leather covering, and it can be 
twisted to any angle required. The drilling head consists of 
a gun-metal box in which there is a worm and worm wheel, 
the worm being attached to the flexible shaft and the worm 
wheel to the drill socket ; a hand feed is provided enabling 
the drill to be set up in the same way that a ratchet brace is 
fitted, but, if desired, a hand wheel can be fitted for this 

urpose. Of course, the speed of the drill can be regulated 
le suitably arranging the worm gear, but in addition to this 
it is an easy matter to regulate the speed of the motor by a 
special switch which has been designed for this purpose. 

A portable arrangement of this kind will be most con- 
venient in shipbuilding yards and erecting shops for 
rimering out holes, and in fact for drilling purposes generally. 
It is only necessary to put up an ordinary drill post with a 
longer arm and the drill can be moved from hole to hole 
with very little loss of time. 

In oil ships, where it is very necessary that the holes should 
be perfectly fair, it is customary at the present time to rimer 
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these holes by hand, which is a long and tedious operation, 
and the writer is satisfied that a drilling machine of this sort 
introduced into a shipyard, where there is much of this class 
of work done, would effect a very considerable economy. 

The same class of drill would save a considerable amount 
of time and expense for ordinary electric light work on board 
ships where there are many holes which have to be drilled by 
hand. 

Now comes the important question as to who shall look 
after these machines, to keep them in working order, and to 
repair them when they go wrong. It is not at all difficult to 
meet this point. At the present time there are many young 
engineers who have attended electrical classes, or have been 
through a proper electrical training college, besides having 
qualified themselves as marine engineers. One engineer with 
this knowledge would take his turn with the other engineers, 
and by this means the staff to navigate a ship would not be 
increased. As soon as sea-going engineers find that prefer- 
ence will be given to those with an electrical knowledge, and 
the Board of Trade make it essential for all marine engineers 
in future examinations to pass in electrical subjects, the 
difficulty re. one 

The shipbuilders and engineers of this district are well 
able to take the lead in this subject (as they so generally do 
in other matters) ; and by judiciously introducing electrical 
mechanism, well-devised, cheaply constructed, and economi- 
cally worked, they may bring more orders to the North-East 
Coast. 








MODERN GAS AND OIL ENGINES. 





Mr. Spres’s third paper on gas and oil engines, which appears 
in the current number of Cassier’s Magazine, is entirely 
devoted to a description of three American gas engines not 
known in England, viz., the White and Middleton, the Nash, 
and the Backusengines. Of these, the first—said to be much 
in favour for electric light work—is of Otto type, but exhausts 
by the uncovering of a port by the piston as well as by the 
ordinary method of exhaust valves, the port which first lets 
out the exhausted gases being provided probably as a relief 
merely. All the valves are of Poppet type, and the engine is 
very simple in appearance and free from complication of 
mechanism. Itcan be used with gasoline, for feeding which 
a small pump is added. It is claimed that in an engine 
developing 6 brake horse-power, the gas consumption of this 
engine has been tested at only 19 feet per hour per brake H.P. 
Possibly we should give offence if we threw doubts on this 
statement, and this is our reason for saying nothing further. 

The Nash engine is vertical, and has an explosion every 
revolution, the working piston acting as its own compression 
pump, the crank casing being closed to form a compression 
chamber, and into this air and gas are drawn through suit- 
ably proportioned openings, From the casing the mixture 
passes to the working side of the piston, and appears to be 
prevented from passing out at the exhaust ports by the re- 
turn of the piston covering these, which are placed so that 
the piston just uncovers them at its extreme outward stroke. 

Ignition is effected by a jet of combustible mixture rotating 
in a circular chamber into which it enters tangentially, form- 
ing a vortex of flame, stated to be positive in action. The 
vortex chamber is contained in a slide actuated by an eccen- 
tric. The external appearance of this enyine is exceedingly 
neat, and preferable to that of the Backus engine, which has 
the cylinder also vertical, but below the crank shaft. This 
engine works on the Otto cycle, exploding every other stroke, 
and there is nothing of special interest to remark. Of the 
three engines described in this third paper, the Nash is 
decidedly the best in appearance, but both the Nash and the 
Middleton appear to good engines, and we are ourselves 
quite disposed to take a favourable view of those engines 
which exhaust through a port which is opened by the piston 
itself, the arrangement adopted in the Nash engine of a ring 
of ports opening all round the cylinder into an exterior 
exhaust passage, being one of the best we have seen, affording 
a rapid opening and a large area, which is necessary in a 
quickly moving engine. The objection to the arrangement 
ix, of course, the risk of premature explosion, which is sup- 
posed to be avoided where there is a back exhaust, but we 









cannot see that there is much difference in the risk of this 
in either type, and the saving of space and size where an 
explosion can be obtained every revolution, must add materially 
to both the actual and commercial economy of an engine. 
As we have before implied, gas engines may be very good in 
principle, and yet be unsatisfactory in working, simply be- 
cause of faulty construction, and surely no prime mover has 
a right to a higher class of manufacture than the gas engine. 
We have had frequent occasion to observe that where ignition 
is accomplished either by direct application of a flame or by 
incandescence of a tube, there is too little attention paid to 
securing the best results with the least quantity of igniting 
gas. How many tests of gas engines take the igniting gas 
through the meter for example ? Now an engine may be 
economical in the cylinder and consume a lot of gas at the 
ignition tube or flame. The object always seems to be to 
have an enormous flame or a huge Bunsen retort, so as to be 
outside the realm of failure; but this is a system of brute 
force, and we think there is room for an improvement in this 
respect. In engines of small power, or running lightly 
loaded, the ignition flames must form a serious addition to 
the power consumption, especially in those engines which 
have a low gas rate per horse-power. 








EARTHING UP TO DATE. 





PREVAILING practice and prejudice are powerful obstacles to 
progress and improvement, and in no branch of the electrical 
industry is this so evident as in the matter of earthing one of 
the mains of an electric distribution system. There are 
many staunch advocates of so doing, and it is a marvel that 
anyone should remain unconvinced of its benefits in every 
respect when the facts are so simple to grasp. It may be 
unwelcome and irksome to some of our readers to have 


‘trueisms repeated, but for the benefit of many who are in- 


terested, and have not followed up the subject, we must 
introduce some repetitions. The troubles with electric mains 
may be indexed by the simple word leakage. Gas and water 
pipes, and the mains themselves, are destroyed by the leakage 
currents; buildings are fired by leakage currents, and tele- 
phones and telegraphs are disturbed by the leakage. All 
these troubles will continue to increase in direct ratio to the 
extension of the supply network, and the effect on any par- 
ticular faulty spot in the system is greatly enhanced by the 
increase of leakage through extension. Those who do not 
advocate earthing, claim that by not earthing there is greater 
facility for testing to earth; but if this statement is put in 
other words it will be better understood, viz., there is a 
greater facility for finding out the faulty condition of the 
system, and involving one in the vain effort to cure it. It 
gives no clue for preventing it; and in this vain endeavour 
to improvement, higher insulation and increased multiplica- 
tion of “ignition” fuses, an increase of crackable pottery, 
and now the extra complication of double-pole section 
switches are imposed on the contractor to retard his 
industry. This condition of affairs has been con- 
siderably sustained by a strong following of a well- 
devised advertisement known as insurance rules, against 
which electrical lambs merely meekly bleat, instead of 
acting on their convictions, and carrying out the work on 
a basis that bas every prospect of being an absolute cure, and, 
in any case, must certainly reduce the leakage disease. The 
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story, however, is an old one, but must be repeated to com- 
plete the article. Take, as an example, fig. 1. Installation 
A leaks at 2, and installation B at z; the current takes its 
course through earth, and does what it likes; but now con- 
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nect the — main to earth, and the result is that the fault, z, is 
harmless, and the leakage through z is confined to its own 
installation. There is no longer any circuitous course for 
the current to take and to damage gas and water pipes, and 
influence telephones, &c., the earth of the — main is at the 
door or point of connection. The only difference to the 
former condition of leakage introduced by earthing the 
— main, is to effect the confinement of any leakage to each 
individual installation, or to remove it altogether, which is 
more likely. We say the only difference, because before wilfully 
earthing, the main was already earthed at numerous doubtful 
points over the system. Simultaneously with earthing the 
system, or as soon thereafter as possible, it would be the duty 
of the authorities to connect the faulty side of each installa- 
tion to the earthed main, and if this is effectually done, the 
earth leakage would be reduced to such a minimum, that the 
trouble might be considered removed. It cannot be said 
either that this is any very great undertaking; a test is a 
simple and quick operation, and the wires are easily reversed 
at the D.P. fuse. It should, moreover, well repay a supply 
company by saving of leakage. 





INDUCED DRAUGHT AND SMOKE CON- 
SUMING FURNACE. 





Economy in all matters is of the utmost importance, and to 
none more so than to the electrical engineer, who being in 
charge of a central lighting station, is anxious to bring the 
cost of running to as low a point as possible. Coal 
being the chief factor, it is absolutely necessary that any 
information bearing upon this point be well studied, and 
attention be given to any system that is likely to effect an 
economy. 

We have much pleasure in drawing our readers’ attention 
toa new induced draught furnace which is claimed to be 
arranged on simple lines for burning cheap as well as better 
class coal, without producing smoke, a point not attained yet 
by any draught system in the market. Many furnaces for 
effecting this object have been put of late upon the market, and 
they have had in some cases a fair measure of success, but 
the ideas relative to forced draught are in many cases ex- 
tremely crude. They too often admit large volumes of cold air, 
thus causing unequal expansion and contraction of plates, 
and materially injuring the boilers, the Boiler Insurance Com- 
pany’s inspectors eventually condemning the system. It is 
and should be a sine gud non with all systems, that when air 
is forced in, it should be heated, and the higher the temperature 
of such heated air the better and more economical will the 
system be; further, it may be stated, that the admission of 
cold air under the grate has no effect whatever upon the 
consumption of smoke, a most important point where an 
electric light station is situated in a town. 

The Edwards and Wright furnace seems to be designed on 
reasonable lines, although we have no real data concerning it 
when used. It consists essentially of a specially constructed 





perforated cast-iron hollow bridge, which has been found to 
withstand the intense heat of the fire, owing to the free cir- 
culation of air through it under pressure. On the loose cover 
are cast a series of gills or plates which dip down into body 
of bridge and are designed to further heat the air in its pas- 
sage through them before it issues from the perforations. 

he bridge is connected at the bottom with a pipe which 


leads to the front of the boiler, and connected with a steam 
jet or fan for the purpose of forcing air through into the bridge, 
thereby making a very simple attachment, and doing away 
entirely with the many objectionable features in other 
systems of forced draught, such as blocking up flues with 
plates, admitting cold air, altering fire bars, cutting plates, 
&e., &c. It will be thus seen that in this system no altcra- 
tion is made except at the bridge, and the supplying of air to 
the fire takes place in the ordinary way. This is, however, 
supplemented by a supply of heated air carried by a pipe, P, 
in the bridge under pressure, which being highly heated in 
its passage through the gills, issues at a temperature of 500° 
F, through the holes and perforations, thus breaking itself up 
into thin laminz or jets of a searching nature, giving a 
maximum of surface from a minimum of quantity, uniting 
at once with the escaping gases before their temperature has 
fallen below their point of ignition, the atoms of carbon and 
hydrogen unite at once with the heated oxygen of the air, 
and an increased temperature and complete combustion is the 
result, which is calculated to destroy all smoke. This heating 
and introducing of the air supply at this point is most 
important, because if the escaping gases were allowed to 
travel, their temperature would fall below their point of 
ignition, and no good result would take place in this manner, 
owing to the extra heat; the gases are further expanded, 
and an increased or induced draught is the result, aiding 
and augmenting the chimney, whose action depends upon 
the difference of the temperature of internal and external 
gases. The air supply to the bridge is readily controlled 
from the front of boiler by the attendant in charge, and the 
fire can be stoked to a nicety. 











STEAM ENGINES AT THE WORLD'S FAIR. 





Mr. Gro. L. CLARKE is contributing to Cassier’s Magazine a 
series of articles on the steam engines at the Chicago Fair. It 
appears that the largest engine there is the quadruple expan- 
sion engine built by the E. P. Allis Co., of Milwaukee. 
This firm appears to have taken the lead in the building of 
large stationary engines in America. This may possibly be 
due to the large development of flour milling in the State of 
Wisconsin, an industry calling for large motive powers. 

At Chicago, however, this big engine is driving a pair of 
Westinghouse dynamos, each of 10,000 16-C.P. incandescent 
lamps capacity, the armatures running at 200, the engine 
running at 60. This gives to its 30-feet belt pulley a rim 
velocity of 5,500 feet per minute. The belts are 6 feet wide, 
and both dynamos are in the same vertical plane, the belt of 
the more distant one being superposed on the other, but both 
belts appearing in the perspective illustration to be shorter 
than to what we are accustomed in best English practice. 
Excepting that belts are used in place of ropes, the general 
design is very similar to that of the ordinary cotton mill 
engine of Lancashire. But, considering the power, 2,000 H.P. 
at most economical load, the weight of the fly-wheel, built 
with twelve arms and rim segments, viz., 135,900 lbs., of 
which the rim weighs 88,000 lbs., —_— somewhat light, 
our English cotton mill engines having rope rims of 
156,800 lbs. for powers of 1,000 H.P. or 1,200 H.P. The 
cylinders are 26 inches, 40 inches, 60 inches and 70 inches 
diameter, the stroke being 6 feet ; the cylinder ratios being 
thus approximately 1 : 2} : 54 : 7}, and the boiler pres- 
sure not stated—probably 200 lbs. 

There is only one engine in Machinery Hall which has rope 
gearing, and that is of English make, Americans not yet 
having discovered the convenience of ropes as a means of 
subdividing power, and therefore continuing to use the 
jack shaft, which probably absorbs all the power which is 
saved by the main belt as compared with ropes. The reason 
that ropes are employed in England is stated by some 
Americans to be due to our inability to make large belts; a 
comfortable way of explaining away any superiority in other 
people’s work, which, if practiced by ourselves, is set down 
to insular prejudice and conservatism. 

In the Allis engine the first and third cylinders are placed 
tandem on one bed, and the second and last are tandem upon 
the othcr bed ; in each case the larger cylinder being next 
the cranks, which are at right angles, 
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Between each pair of cylinders the illustration shows a 
vertical vessel, below floor line, of a large capacity, which may 
be a receiver, a re-heater, or a water separator, or may, perhaps, 
act in all three capacities. All the valves are of Corliss type, 
though this is a valve which does not now hold the ground 
it once did in America, and most builders seem to be now 
building slide valve engines. 

F. Schichau, of Ebling, Prussia, is responsible for a marine 
engine of the inverted cylinder type, with cylinders 22} inches, 
374 inches, 57} inches, and 27} inches stroke, triple expan- 
sion, with three cranks, to develop 1,000 H.P. at 100 revo- 
lutions and 2,500 H.P. at 180 revolutions, with steam of 
130 lbs. It is driving direct a Siemens and Halske dynamo, 
and is remarkably light in appearance, the cylinders being 
simply carried on braced circular steel columns, the total 
weight being only 143,000 Ibs. 

The condenser consists simply of the length of exhaust 
pipe between the engine and the air pump, the injection pipe 
running up the exhaust and meeting the steam. The 
engine has piston valves to the first cylinder with a rotating 
cut-off valve inside upon helically formed ports. The other 
cylinders have slides only, and the low pressure cylinder 
is not jacketted. 

A semi-portable engine by Wolf, of Magdeburg, is also a 
hoted German exhibit, on account, partially, of the practical 
non-existence of semi-portables in America, as they are under- 
stood in England or Germany, and of the entire removal of 
the tubes of the boiler en masse, which can be effected for 
inspection simply by loosening a few nuts in the smoke-box 
and at the fire-box end, a detail not visible in the obscure 
illustration. The cylinders are placed within the steam 
dome, a device for economy for which we hope there will be 
nothing to pay in the shape of boiler shell stress. 

The Buckeye engines are of usual type, but with the 
engines is shown a slowly moving sectional model to explain 
the valve gear action, which might with advantage accompany 
any steam engines of other make also. 

In the Watertown engine we see one means of relieving 
the pressure upon slide valves by working them between two 
faces, advantage being taken thereof to secure four admission 
edges for the steam, the port opening being thus four times 
the valve travel. This also applies to the exhaust. These 
back pressure plates are excellent devices in the hands of a 
good and careful enginecr, but need attention, or are very apt 
to become wasteful of steam, any failure of the back plate 
giving a through way to the condenser. 

In the Phoenix tandem engine the forward cylinder, which 
is the H.P., is carried in the usual way of overhung cylinders 
upon the hood of the framing. This H.P. frame or bed is 
fixed to the bed of the L.P. cylinder, and this cylinder also 
overhangs ; but the two hoods are tied by a bar above the 
smaller cylinder into rigid connection. This arrangement 
makes the cylinders easy of access. A fly-wheel governor 
varies the expansion in both cylinders, a method of working 
which has only lately, we believe, in America received the 
appreciation it deserves, though carried out in England in 
the days of the McNaughted beam engine, with considerable 
effect in reducing fuel expenses. Though by no means so 
extensively practised as it ought to be, this manner of 
working is not the novelty which it was made to appear in a 
recently published paper. 

We think, therefore, that it should scarcely be described 
as a peculiar feature in the Dick and Church engine as it 
here is described. If good practice to use expansion in a 
simple engine, it ought to be good practice todo the same 
in both or all cylinders of compound engines, if worth while 
to compound. : 

The Harrisburg Foundry Company show a tandem com- 
pound Ide engine running at 180 and rated at 300. H.P. 
non-condensing, the fly-whcel being 8 feet 6 inches diameter 
with 31-inch face, and both cylinders having piston valves. 
The cylinders are 17 inches by 28 inches, by 18 inches stroke. 
A 12-inch by 12-inch Ideal self-oiling engine by the same 
makers is to be placed alongside without an anchorage, but 
simply supported on three points, and run at 300 revolutions 
to show what perfect balancing will do. We are not told 
what is meant by perfect balancing, but conclude it means 
perfect horizontal balance, and that two of the supporting 
— will come beneath the bearings to resist the vertical 
action. 

The large Allis engine is expected to run for 12 lbs. of 


dry steam per horse-power hour. It is to be hoped some 
genuine tests will be made of this quadruple engine to deter- 
mine the advantages of quadruple as against triple engines, 

It is probable that the engines on view at Chicago will be 
worth study. Much of American stationary engine work is 
very good, and some we have seen can hardly be surpassed in 
the quality of the workmanship. 


REVIEWS. 


Captain Enderis. (First West African Regiment.) By 
ArcHER P. CroucH. London: W. H. Allen & Co., 13, 
Waterloo Place, 8.W. 


The versatility of the modern electrical engineer we knew 
to be phenomenal, almost proverbial ; but even with this 
knowledge it was a great revelation to us to learn that 
amongst our order had arisen a novelist. In view, however, 
of the varied experiences which fall to the life and lot of the 
submarine telegraph engineer, it would indeed be strange if 
some materials of romance were not mingled with the rest of 
what he knows. This being granted, we have only to assume 
that the electrician possesses the art of formulating, and 
description, and there he is—a novelist complete. Such is 
Mr. Crouch. His exploits during the Chilian revolution, 
while cable laying along that coast, and his graphic descrip- 
tion of what he saw at the bombardment of Iquique, were 
made into history by the Nineteenth Century, two years ago. 
If we add to this his experiences in things West African, 
which he has variously published as “ Glimpses of Fever- 
land,” and “On a Surf-bound Coast,” it must be admitted 
that he has both seen enough, and can write it down suffi- 
ciently well, to claim the rights of a novelist. 

“Captain Enderis” is to be classed between a book of 
travel and a novel. With an electrician’s eye for “ balance,” 
Mr. Crouch seems here to have hit off a very happy compro- 
mise. Description alternates delightfully with episode. As 
an account of West African life from the view-point of an 
Englishman, the book is no more than a mere sketch ; it 
simply, but truly, indicates what resources the coast can offer 
in the way of recreation, climate, and fever. Essentially 
“Captain Enderis” is a novel, and as such it must be read. 
Perhaps it is here out of place to discuss the story, but we 
may observe that it relates to an English officer who 
exchanges his commission in the Guards for an appointment 
in a regiment stationed at Sierra Leone. He gets some 
active service, and vivid descriptions of his “ brushes with the 
natives” form a distinct feature of the book. The ladies, 
each in her own sweet way, are all heroines ; and are so far 
models of what women should be that even jealousy surren- 
ders to finer feelings. The men are typical of those one 
meets abroad. Amongst them is Kirkwood, a telegraph 
clerk, in charge of a fever-stricken coast town. The history 
of this poor fellow will alone be sufficient to popularise the 
book with sympathetic Englishmen. We are ae to con- 
fess that this part of the story is but too true, and is being 
constantly enacted where our cables go. The description of 
the rescue ride of De Chastelain after the runaway horse, 
which is hurrying his lady-love into the next world, is 
realistic and stirring ; we almost see the dust fly from beneath 
the hoofs. If the book has a fault, it lies in the provoking 
self-possession which characterises the men and women ; this 
is not, we think, a virtue inspired by the grilling heat of 
Sierra Leone; the spirit of impulse is a little lacking. 
There is nothing wanting, however, to make “Captain 
Enderis” a successful novel; the dialogue is piquant, and 
the plot is cleverly laid. 





The Dynamo. By C. C. Hawkins, M.A., A.LE.E., and F. 
Wats, A.L.E.E. London: Whittaker & Co., White 
Hart Street, E.C. 


This is a very creditable work, evidently written by two 
who have gone through the difficulties of thoroughly master- 
ing the science of dynamo machine construction and design. 

The work is well arranged, beginning with the magnetic 
field, that and the magnetic circuit being treated in a way to be 
of great practical value to the student. This is followed by 4 
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chapter on the “ production of an E.M.F.,” somewhat original, 
and illustrated by good diagrams. “The Magnetic Pull” (spelt, 
by the way, on page heading 67, “ Pult”) we do not remember 
to have seen elementarily treated in any previous text-book. 
The explanations are:clear, and the formule simple. 

The classification of dynamos is very good and rational, 
with the exception of what the authors class as unipolar 
dynamos. In previous chapters the student has been im- 
pressed with the bipolar nature of magnetism, and in every 
example of this class of dynamo there are two or more poles, 
if we admit there are any at all. Prof. Forbes, a great 
authority on this class of machines, calls them non-polar 
dynamos. Sometimes here, and always in America, the same 
machines are called ironclad dynamos; the latter term seems 
to describe these machines most accurately. “ Unipolar 
dynamo” is an absurdity. Although the authors describe 
and illustrate many interesting dynamos, they have not shown 
the non-polar machine of Forbes. 

The winding of dynamos is elaborately treated, and forms 
a valuable feature of this work. The authors have, like 
nearly all writers on dynamos, not been able to resist the 
temptation to fill up space with the familiar catalogue illus- 
trations of what they term “typical dynamos.” This chapter 
is worse than useless to a student. The illustrations show 
nothing of any consequence but the maker’s name ; descrip- 
tions are too meagre, and contain no information of any 
value. We cannot too strongly condemn this practice of 
filling up pages with matter to be seen in every weekly elec- 
trical journal published. It isa pity to see this otherwise 
excellent work occupy over 50 pages in illustrating and de- 
scribing these so-called “ typical dynamos.” 

The chapter on heating in dynamos is quite original, and 
well worthy of study, and so also is the method of treating 
“the E.M.F. of alternators.” 

The final chapter on the designing of dynamos is very 
good in most respects, but the methods given by the authors 
for calculating the thickness of wire required for the arma- 
ture is not the one followed by any dynamo builders. The 
author’s method is to divide the circumference of the arma- 
ture by the number of turns, allowing an inch or so for the 
winder’s convenience. This method is absurd; the thick- 
ness of the armature wire is determined by the maximum 
current and bythe rate of cooling, and then the number of 
turns determined ; and then, knowing the thickness of the 
wire and the number of turns, the circumference of the arma- 
ture is designed to accommodate them all round, either in 
one or more layers. The length of the armature is then 
made long enough to reduce the entre fer or air gap mag- 
netic resistance to the value desired by the designer. 

Notwithstanding this error, the chapter on Dynamo De- 
signing is most interesting, and will be read with interest by 
students. The book concludes with some hints on dynamo 
management, and with a fairly ample index; but there are 
a few printer’s errors. 





A Popular Treatise on Portative Electricity. By J. T. 
Nistert. London: Biggs & Co., Salisbury Court. 


Mr. J. T. Niblett explains in his sub-title that his little 
work is intended to deal with the application, methods of 
construction, and management of portable secondary batter‘es. 
Having regard to the recent flooding of the market with 
more or less popular treatises on electrical matters, we must 
hot be too critical in our opinion of Mr. Niblett’s choice of a 
title which has involved the coinage of a new word anda 
long sub-title. There can be no doubt that portable accumu- 
lators are now being very largely used by the public, and 
some words of advice on their use and management are not 
out of place. The book is mostly descriptive, but Part III. 
contains some practical instructions to users of these small 
secondary batteries which will be very acceptable to the un- 
Initiated, 

Mining and General Telegraphic Code. By Berprorp 

McNem. London: Whitehead, Morris & Co, 9, 

Fenchurch Street, E.C. 


In this volume the author has endeavoured to include the 
technical terms and sentences required by the mining, metal- 
largical, and civil engineer, by the mine director, and by 
those connected in any way with mining and smelting com- 


panies. Financial needs, negotiations for effecting sales or 
purchases of mineral and other properties, the requirements 
of Stock Exchange transactions, legal, ban <ing, and general 
phrases are largely included. The bulk of the contents con- 
sists of the alphabetical code, with general suggestions for 
using it; Morse signals, alphabet and figures; survey of 


» mineral properties; numbers; money, English and American ; 


measurements, lineal ; weights, British and foreign ; letters ; 
cables, and several other useful subjects. The author is him- 
self a mining engineer, and a fellow of the Institute of 
Chemistry, and he seems to have produced a work which 


‘certainly meets the requirements of those for whom it has 


been compiled, for it is excellently arranged, while the manner 
in which it has been turned out, does credit to his publishers. 





The Mechanical Engineers’ Pocket-Book, By D. KINNEAR 
Cuark. Second edition. London: Crosby Lockwood and 
Son, 7, Stationers’ Hall Court. 


The author has taken advantage of the issue of a new 
edition of his useful pocket-book to make several additions 
and corrections. There appears, however, to be something 
wrong with the figures in Table 225, page 415. As a book 
of reference the work should be in the hands of every 
engineer, whose ever-growing wants, in the shape of modern 
scientific literature, are being well attended to. 


Journal of the Institution of Electrical Engineers. No. 106. 
London : E. & F. N. Spon, 125, Strand. 


The general contents of this number are as follows : “ The 
Distribution of Power by Alternate Current Motors,” by Albion 
T. Snell; discussion. Amongst the original communications 
is a short article by Mr. F. Higgins on “ Some Advantages of 
Connecting the Coils of Electro-magnets in Multiple Arc.” 
We must confess to extreme surprise that such an able elec- 
trician as Mr. Higgins should have perpetrated such an 
error ; the writer does not clearly comprehend the meaning 
of the c? rR law of Joule, or of distinguishing between 
the magnetism developed in a core and the work. done 
by the help of magnetism. According to the author 
there is special virtue in joining up the twocoils of a magnet 
in multiple arc, and his argument, if carried to its logical 
conclusion, would lead to the supposition that the wire of the 
coils should be so divided and coupled up as to reduce the 
total resistance down to its lowest possible point, and that the 
gain of so doing would be enormous. 





CORRESPONDENCE. 





Automatic Accumulator Regulator. 

Foliowing upon the description of the “ Trumpy ” appura- 
tus, probably a description of a similar apparatus, or rather 
“ Jamp regulator,” which works perfectly up to the present, 
not having been touched for the last four months, will be of 
interest to readers. 

The regulator works on the old-fashioned principle of 
automatically inserting resistance in the lamp circuit, so is 
only suitable for small installations. 

he whole apparatus consists of three parts—the governor, 
the relay, and the multiple switch with apparatus aitached. 

The governor consists of a solenoid containing an iron 
core floating between top and bottom contacts, the solenoid 
being connected across the lamp mains. 

The relay is made up of two electro-magnets, with anar- 
mature common to both. This armature closes one of the 
two motor circuits, according to that magnet which is excited 
by the closing of contact on the governor. 

The current to work these electro-magnets being obtained 
from three cells at the negative end of battery. 

The multiple switch has a ring of 18 contacts, which are 
connected in the ordinary way to a resistance frame, so that 
the movements of the contact-lever include more or less 
resistance in the main circuit of the lamps to be governed. 
The moving of the contact-arm over the contacts is effected 
by an electro motor through worm gearing. 

On the axle of the motor is a brake which is kept tight by 
a spring, and only released by the passage of the current 
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working the motor through an electro-magnet. (This 
apparatus is necessary to prevent it running on after the 
current is cut off.) 

The motor itself has two distinct windings on the F. M.’s, 
one winding for each motion. One end of the armature of 
motor is connected to the end + plate of battery, the remain- 
ing end divides into the two field windings, which continue 
separately through the two contacts of the relay, where the 
two join again, and are connected to the third cell from the 
negative end of battery. ; 

To prevent the contact lever from running right off the 
end contacts (when the cells are over discharged or the 
voltage abnormally high and no lamps on), two small switch 
contacts are arranged so that the contact lever strikes one 
or other, breaking the circuit from the governor to relay 
magnet. 

The action of the apparatus takes place principally during 
charging. To charge the cells, the dynamo circuit is closed 
through the whole of the cells. As soon as the dynamo is 
connected, the “regulator: promptly moves more or less 
according to the number of lamps on, and keeps occasionally 
adjusting the switch as charging proceeds. 

Each part of this apparatus has been the subject of much 
experimenting and designing, in order to make each action 
as prompt and reliable as possible, the greatest difficulties 
being encountered where least expected. 

The finished apparatus has, however, shown itself quite 
capable of doing its work perfectly, and without any 
attention. 

The principal advantage claimed for this arrangement is 
that the cells all charge and discharge equally, and that it is 
only necessary to stop and start the dynamo, the lamps and 
cells always looking after themselves. 

In practice, it is found that the waste in the resistance 
frame is practically nothing, as in small installations the 
cells are almost invariably charged during the daytime, when 
very few lamps are alight. 

Arthur H. Gibson. 


Relative Safety or Danger of Electric Light Current. 

Mr. Arthur Shippey is good enough to tell us that he 
stated his views “as | always do, clearly.” It is satisfactory 
to know this on so high un authority, and we therefore 
acknowledge that the sort of after-dinner effect his letters 
have produced upon us is due to our own denseness, and not 
to want of lucidity on his part. 

We would, however, venture to point out that your cor- 
resyondent’s opinion, thongh expressed “ independently,” as 
he is apparently anxious to inform your readers, would be 
much more valuable if he were to back it by some proof of 
actual tests, or, at least, of experimental results which have 
led him to form such an opinion. 

Mr. Shippey’s modest.and mysterious reference to “some 
practical expert, who knows more than myself,” is quite over- 
whelming, especially as he proceeds to adopt in the words 
“under the absolute control of the patient, whose feelings are 
the best judges of the quantity of current,” &c., an exploded 
fallacy, and one almost universally condemned in modern text 
books on electro-therapeutics. 

We fear the real issue in this question is getting lost in a 
mass of verbiage. The points to be settled are: 

1. Is there any risk, and if so, what is the extent of the- 
risk from outside causes ? 

2. Can such danger as there may be from outside causes, 
be counteracted by apparatus or any special means inside ? 

The first can only be answered completely by statistics of 
accidents of all sorts upon light circuits. Such statistics, 
however, we fear, do not exist; but the experiences of some 
of our electric light engineers would give reasonable data for 
a conclusion. 

We had hoped ere this that the appeal we made for such 
information in our letter of June 9th, would have called forth 
some response ; but in the absence of it, we can only reiterate 
our statement that we believe the risk to be infinitesimal. 

Can Mr. Shippey prove otherwise ? 

The second point is best answered by actual demonstration 
and the test of practical experience. 

We may say that our L. K. controller (and any other there 


may be in the market working on the same principles) is a 
complete protection against danger. 





This statement is based upon many experiments and nine 
months’ practical experience (see our letter of June 9th). 
Can Mr. Shippey show equal practical experience to the 
contrary ? 
Pro The Electro-Medical Apparatus Company, 
Lawrence & Kirx, Managers. 


Alternating Current Motors. 


The course which has recently been taken by the contro- 
versy as to the priority in the field of single phase motor 
construction induces us to send you the following statements, 
hoping that you will give them publicity in your columns :— 

After the publication of a description of his new alternate 
current motor by Mr. C. E. L. Brown, Herr von Dolivo- 
Dobrowolsky tried to show that such motors were entirely 
useless in practice, while Herr Arnold, of the Maschinen- 
fabrik Oerlikon, asserted that the motor of Mr. Brown was 
nothing new at all, but had been known for years. ' 

Now, since both of those assertions have been discredited, 
Herr Behn-Eschenburg, also of the Maschinenfabrik 
Oerlikon, discovers that he himself invented this motor 
(which, according to Arnold, had long been known) as early 
as the summer of 1892, and that Brown has simply 
copied it. 

The following lines will, however, set right these asser- 
tions in a very simple manner :— : 

If Herr Behn-Eschenburg were acquainted with the tests 
carried out in Oerlikon, he would know that as early as 1890 
and 1891 Brown had already ascertained in the course of 
his experiments that multiphase motors may be run, and 
even started, with only two phases, just as well as with three. 
He also showed that multiphase motors, when once started, 
continue to run with one phase only, although, in conse- 
quence of their not being designed for it, they gave but little 

wer. Nevertheless, the present alternate current motor of 

rown may be said to have been invented in these experi- 
ments. 

After the founding of this firm, we took up energetically 
the further development of these observations. Jn October, 
1891, we received from Herr Oscar von Miller inquiries for 
the electrical station at Fiirstenfeldbruck. This had been 
intended by Herr von Miller to be on the rotating current 
system ; we tendered for simple alternate current, since we 
declared ourselves in readiness to supply alternate current 
motors as good as those for rotating current, “which will 
start themselves, and possessing neither collectors nor sliding 
contacts.” In answer to a question from Herr von Miller 
as to how the motors were started, we wrote to him, “ The 
starting is effected, without commutation of the current, by 
artificially-produced difference of phase.” At the same time 
we sent to Sar von Miller a drawing of such a motor show- 
ing Brown’s short-circuited rotating part exactly as he con- 
structed it in his multiphase motors. 

On November 27th, 1891, we sent in our proposals for the 
electrical station in the town of Chur, for which installation 
we similarly proposed simple alternate current on the grounds 
“that we have succeeded in constructing electric motors for 
ordinary alternate currents, which compare equally with 
these for direct current as well as those for multiphase alter- 
nate current.” In the description of the motors, the pro- 
posal runs as follows :— We supply electric motors for 
alternate current which have the peculiarity that they possess 
neither collectors, brushes nor sliding contacts.” Almost the 
same sentence is to be found in our tender for Ragaz, dated 
February 2nd, 1892. For all those stations the Maschinen- 
fabrik Oerlikon had tendered rotating current systems, and 
it is principally to be ascribed to our proposals that they were 
carried out with alternate current. 

Herr Oscar von Miller in January, and the promoters of 
the Ragaz station in February, 1892, had seen such a motor 
at our works. In the following months such motors were 
shown by us to a great number of visitors to our works, 
among whom were‘many very prominent electricians. — 

All this is not affected by the circumstance that in the 
summer of 1892 we had also taken up the construction of 
synchronous motors for the same reason which appears 
to still prejudice Herr Behn-Eschenburg against the non- 
synchronous type. We hoped by the use of synchronous 
motors to reduce the idle current. Our experience shows us, 
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however, that this desirable result cannot, under the condi- 
tions which obtain in practice, be attained with this type of 
motor, while we have succeeded in so improving the non- 
synchronous motors, that their idle current is remarkably 
small, and that they will start with a moderate increase of 
current. 

From the above, it will be readily seen that Mr. Brown 
did not wait for Herr Behn-Eschenburg, nor till the summer 
of 1892. We will, therefore, leave it to the reader to judge 
of the accusations brought by him against Mr. Brown. 

We hope you will find room in your columns to give 
publicity to these statements. 


Brown, Boveri & Cie. 
June 30th, 1893. 





Modern Gas and Oil Engines. 


My attention has just been directed to a letter in one of 
your recent issues, criticising the article on “ Modern Gas 
and Oil Engines,” which is now being published in Cassier’s 
Magazine under my name. 

Your correspondent says, in substance, that the engines 
illustrated and described by me are antiquated, not now 
being made, and consequently not representative of modern 
engines, in all of which he is quite in error, as he will see 
for himself if he will examine the matter without a gas 
engine builders’ prejudice and apparent annoyance at not 
seeing his own engine included in the lot described. The 
criticism, evidently, was based entirely upon the impression 
hastily gathered from the first of the series of articles in 
which one of the old Otto slide valve designs was shown 
among others. 

The writer particularly mentioned, however, that this 
design had been superseded, and, accordingly, illustrated 
some of the modern Poppet valve Otto engines also. The slide 
valve design was shown simply as of interest in a compara- 
tive way. 

All the other engines illustrated in the first and succeed- 
ing articles are what their builders represented as the latest 
forms, and your correspondent has probably been mollified by 
this time by seeing his engine also shown in one of the articles. 

As to completeness of the articles, it would be absurd to 
make any claim for it. No attempt, to begin with, was 
made to get any but English and American engines, and 
such foreign ones as are represented by English or American 
agents. But even these could not all be included. Some of 
the builders flatly declined to furnish any information what- 
ever concerning their makes; others would not reply to 
letters of enquiry ; and still others furnished only the most 
meagre data. Hence some of the engines had to be entirely 
omitted, while several others could be presented only in a 
somewhat unsatisfactory manner. 

Albert Spies. 





Electrical Currents of High Frequency. 


In the article by Dr. Lewis Jones in the British Medical 
Journal, reprinted in the last issue of the Review, he takes 
the case of a Leyden jar discharging through the body as 
one in which the discharge is oscillatory. This would be in 
general incorrect, for to obtain oscillations 4 L must be 
greater than K R*. Take the case of a small Leyden jar 
about pint size, K = ‘0012 microfarad, about. Suppose we 
take the resistance of the human body as 300°, then the 
self-induction in the circuit must be greater than ‘000027 
henry, while the self-induction of the human body and spark 
gap would be less than this. With a jar of greater capacity 
the case will be still worse. 

_ Secondly, as to Mr. Campbell Swinton’s experiment of 
lighting an incandescent lamp by attaching it to one ter- 
minal of the secondary coil of a Tesla transformer. The 
explanation of increase of resistance due to the high fre- 
quency appears at first sight a highly feasible one, but if the 
increase of resistance due to the frequency Mr. Swinton 
obtained (about 400,000) be worke1 out by Lord Kelvin’s 
formula for a 5-C.P. 100-v. lamp (which Mr. Swinton used), 
it will be found that there is practically no increase in resist- 
ance ; so that we must apparently look to other causes for 
the incandescence of the filament. This exceedingly small 
increase of resistance at so high a frequency is due to the 
very small cross-section of the filament of a 100-v. 5-O0.P. 


lamp 


E. C. Rimington. 


CABLE RUPTURE BY HIGH ALTERNATING 
TENSION. 





Tue Use or Spark Breaks. 





Tue Sibley College of Electrical Engineering is regarded in 
this country as being one of the best equipped institutions 
in the United States for practical treatment of engineering 
problems. Prof. Ryan has at his disposal almost the 
resources of a central station, and thus the information 
which is published by those privileged to work within its 
walls, has a general value which does not often attach to 
collegiate or academical work. 

The lighting system at the ccllege includes a high tension 
network with converters, the number of the latter which 
were fed from a particular main being 17, each of 40-lamp 
capacity. The cable had been designed for 2,800 volts, 
but under normal conditions was only subjected to the primary 
tension of 1,000 volts alternating. 

After working satisfactory during the winter lighting 
season, this cable failed under rather curious circumstances 
and ina peculiar manner. On June 10th of last year the 
cable was inspected and tests showed its insulation resistance 
to be 40,000 megohms approximately ; this test no doubt 
being taken with but a few volts and mirror galvanometer in 
the ordinary way. 

The length of the section to which the above result applies 
was nearly 2,000 feet of twin conductor No. 6 B. and 8. 
conductor, to which was connected by a T joint 300 feet of 
No. 10 B.and 8S. twin conductor cable. Both were insulated 
with ozokerited yarn protected by lead-covering. Each 
conductor was wrapped with cotton yarn to ;°,ths inch radial 
thickness of dielectric, which was impregnated with ozokerite 
as a waterproofer, the two conductors being laid side by side 
and covered with a stout lead sheathing. 

From June 10th to 20th the cable was used for supply 
under the usual conditions. From the latter date till the 
middle of August no current was passed through it, but an 
examination about this time prior to recommencing service 
led to the discovery of a disruptive fault about 9 inches from 
the end of the branch cable which had exposed the conductors 
and melted the lead covering, exposing the impregnated yarn 
to the action of the atmosphere. 





The insulation from wire to wire was found to be as much 
as 20,000 megohms even with the fault. This showed that 
the drop to balf the initial value was primarily due to the 
absorption of moisture by the cotton yarn at the point of ex- 
posure ; although treatment of yarn, fibre and paper by waxes 
and oils, increases the disruptive strength, and to some extent 
waterproofs the material, still it fails to overcome entirely the 
natural hygroscopic qualities which cause them when exposed 
to an ordinarily humid atmosphere to drop very considerably 
in insulation. 

On investigation, it appeared that the fault must have been 
caused by some influence at work at the moment of switching 
on the secondary circuits of the cenverters fed by the damaged 
cable. 

It was stated that an explosion, accompanied by a loud 
report and a burst of tongue-like flame, occurred about the 
position of the fault when the lights were turned on one 
evening. Judging from the appearance of the rupture and 
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the probable conditions under which it occurred, as well as 
the supposedly good insulation which the prior test has shown, 
it seems likely that the act of switching on the load may have 
caused an extra current to be set up in the dynamo and cable. 
The cable would by its capacity and the self-indugtion of the 
dynamo armature formacircuitin which resonance effects could 
take place with ease should the periodicity be such as to favour 


theircreation. A considerable current could be so established 
with but a small producing E.M.F., and such currents often 
produce at the junction of the condenser and self-induction 
portions of the circuit large rises of pressure, the sum of 
whose instantaneous value is zero, but the stress of which of 
the dielectric produce a strain of the same intensity as applied 
E.M.Fs. of the same value would do. 

This effect is one of the conditions which was observed on 
a large scale, first by Mr. Ferranti, and in this country are 
usually associated with his name, although a case in which 
the current once having broken down the insulation fails to 
render the cable hors de combat is rather uncommon although 
not unknown. 

In the case of the Sibley College cable, the rupture took 
place at a point where the twin conductors had been separated 
slightly by a sudden bend which was given the cable im- 
mediately below its terminal. There certainly seems to be 
good reason to assume the presence of an abnormal E.M.F. 
in such a case as this, although lead-covered cables are not 
suited for use in situations where abrupt changes in their 
direction are necessary. All such dielectrics are more or less 
brittle, and even the sheathing itself is liable to generate a 
fissure when so treated. In cuse of a fissure in the lead it is 
only a matter of time for a fault to make its appearance, but 
in the above instance the insulation values before and after 
remove this contingency from discussion. 

Prof. Ryan has suggested that it would be very helpful if 
those whose experience brings them into contact with cases 
of this kind would publish the facts as they know them, in 
order that some determination might be come to on the 
“arrester” question. It was found necessary for preserva- 
tion of the main Deptford circuits to adopt means of this 
sort to obviate possible danger from rushes or abnormal rises 
of pressure, and it is customary when stressing lead-covered 
cables of a similar kind to that described to put a spark 
break between the two poles of the cable under test. 








Fia. 2. 


In fig. 2 is shown one of the simplest forms of such a 
device. On an insulating table, y, are placed two spark 
cones, ¢, ¢ and d, f, having bases of insulating material made 
sufficiently large in diameter to give them stability and sup- 
porting the cones proper by means of metallic legs, to which 
are attached the ligamentary wires joining the spark-gap to 
the circuit to be protected. 

The cones themselves are often of brass, and, being circular 
in horizontal section, afford a large amount of surface for 
use before they become unfit forservice. In addition to this, 
the amount of metal employed tends to cool the spark and 
so prevent the dynamic current carrying over after the drop 
of the extra or abnormal pressure current which is but 
momentary. The distance of the points, c and d, apart is 
adjusted as may be required for the maximum pressure to be 
permitted between the points in the circuit,a and J. Ona 


rush taking place the pressure between the cones rapidly 
rises, culminating in a spark across the gap,c, d. The mutual 
repulsion of dynamic portions of the current then causes the 
arc to be distended and to “flame” upwards and outwards, 
this being aided by the cooling tendency of the cones 
themselves. The flame is rapidly blown into the position, e, f, 
and the rush of heated air upwards carries it still further 


‘ 








upwards, when, owing to the drop in the abnormal voltage, 
the actuating E.M.F. is insufficient to maintain such an arc 
and it breaks, leaving the apparatus ready for use on the 
next occasion when it is required. 

The usual mode of coupling such a safeguard into a circuit 
is as that shown in fig. 3, which represents the connections 
for cable-stressing by alternating tension. is an alternator . 














Fia. 3. 


of sufficient power to supply the energising current of all the 
transformers which may be required, and, in addition, to 
generate the current which may be taken by the condenser 
capacity of the longest and largest cable it may ever be 
necessary to stress. Across its terminals is an electrostatic 
or other voltmeter, v, which gives approximately the voltage 
applied to the cable on allowing for the step-up ratio of the 
transformer, c. The secondary terminals of the converter 
are joined respectively to the inside and outside, or the inner 
and outer conductors of the cable to be tested, while across 
the connecting leads, which correspond to a and 6 of fig. 2, 
is connected the spark-break as shown by / or #. 

The advantages of the form i are self evident. One side 
of the secondary circuit has an earth connection so as to 
maintain a definite difference of potential between the whole 
system and earth, and to obviate the risk of the static 
charge which is liable to be created raising the secondary 
system several hundreds or thousands volts above earth or 
zero potential, bursting through the insulation between the 
windings on converter, C, and so wrecking it by the dynamic 
current which is sure to follow. If thought necessary an 
electrostatic vertical voltmeter might be inserted parallel 
with the spark break, as at 1, but if this is done it must be 
remembered that these instruments are sold according to the 
direct or continuous voltages they will carry, and that for a 
given virtual or effective periodic voltage the sparking 
distance is to a direct D.P. as V 2 isto 1. Thusa so-called 
20,000-volt E.S. voltmeter is only of service for 15,000 to 
16,000 volts on a periodic circuit. If used for higher 
pressures sparking takes place over the interior surfaces of 
the instrument, and brush discharges from the moving plate 
cause the reading to be falsified by the local air currents 
induced by the unequal temperature inside the case. 

In the United States the “Acheson protector” is well 
known, and is the one form which was designed with a view 
to eliminate faults likely to be caused by instantaneous and 
abnormal E.M.Fs. The general forms of lightning-arrester, 
such as the well-known Thomson-Houston with its elephant’s 
tusk sparx-plates, the Westinghouse fall-back, the swinging 
ball, and others, are all suitable for use as protecting devices 
if placed across the circuit instead of between earth and line. 
Probably the callousness to this form of damage is due to the 
want of general information as to its prevalence. Too often 
faults are regarded as things to be ashamed of and hushed up, 
in which case each concern has to buy its own experience and 

y dearly for it, whereas, were it regarded as it ought to be, 
that faults will occur even with the best of talent and most 
improved of appliances, much money would be saved to the 
in matey, and its success helped forward. 

A well known engineer, who has been concerned with some 
of the earliest as well as several of the largest high pressure 
schemes, has said that of all the miles of alternating primary 
mains he had laid, his experience did not include a single 
example of a fault. It is not too much to say that this 
is unique but none the less enviable. 

The attention to detail by which this was ensured is 
another instance of the good which may come from the 
publication of facts as others know them, so that the data 
may be used for determining whether or no it pays to adopt 
what it is known may avoid results such as that described 10 
connection with the Sibley College cable. 
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NOTES. 





Society of Arts Conversazione.—The annual conver- 
sazione of the Society of Arts took place last Friday at the 
Imperial Institute, the principal galleries of which were 
thrown open to the visitors. The guests were received by 
Sir F. Bramwell. 





Fatal Accident in Ottawa,—A telegram from Ottawa 
states that George Barbeau, an expert lineman, who ascended 
a pole in order to put the Standard Electric Company’s wire 
into Molson’s Bank in this city; was killed on 29th ult. 
through the electric current having been accidentally 
switched on while he held the wire in his hand. 

American Telegraphy.—The Postal Telegraph Com- 
pany of the United States has taken a lease of the lines of 
the Commercial Telegraph Company. The lease, says a con- 
temporary, runs for 99 — from January Ist, 1893, and 
the Commercial Union Telegraph Company is to receive a 
rent of 6 per cent. per annum upon its capital stock. 

Worcester Electric Lighting.—A special meeting of 
the sub-committee of the Watch Committee was held last 
week to consider tenders for the electric lighting works. A 
number of tenders were received, but it was found that they 
were for amounts exceeding those originally anticipated by 
the committee. It was thought advisable, under the cir- 
cumstances, not to definitely recommend the acceptance of 
any tender, but to adjourn the meeting and to more fully 
consider the specification. 








The Disaster to the “ Victoria,”—Through the liberal- 
mindedness of the directors of the Eastern Telegraph Com- 
pany, Sir John Pender, as chairman, was enabled to commu- 
nicate to the Admiralty the offer that his company would be 
very glad to forward free any messages—which in the 
judgment of the Admiralty were entitled to that privilege— 
from any of the surviving officers or crew of the Victoria 
who could not, by reason of circumstances, afford to pay for 
telegrams. The generos:ty of the cable companies is further 
evidenced in the list of contributions to the Lord Mayor’s 
fund. The Eastern, Eastern and South African, Eastern 
Extension, Telegraph Construction, and Anglo-American 
Companies have each subscribed £100, while the Brazilian 
Submarine Company has given £50, and the Direct U.S. 
Company £25. 

Manchester Electric Lighting.—The Electric Lighting 
Department of the Corporation Gas Committee has prepared 
a report for the year ended March 31st last. The report 
states that “‘the buildings at the electric lighting station, 
Dickinson Street, for the accommodation of the engines, 
dynamos, boilers, &c., are now completed, and the following 
plant has been fixed in position, viz.: six steel boilers, 8 feet 
by 30 feet, steel tank, coaling stage, and crane, steam pipes, 
six 90 horse-power compound vertical engines, two 360 
horse-power compound vertical engines, eight dynamos 
and two travelling cranes. The switch and _ instru- 
ment boards are in course of erection. With regard to 
the main conductors in the streets, over one mile of 
concrete culvert has been constructed, and about 65} 
tons of copper strip placed therein upon porcelain insu- 
lators. ‘Two-and-a-half miles of cast-iron pipes have been 
laid, into which six miles of } inch and five miles of } inch 
insulated cables have been drawn. The works are rapidly 
approaching completion, and it is anticipated that current 
will be ready for consumers by August Ist next.” An 
abstract of accounts, attached to the report shows that the 
amount sanctioned for the purposes of the corporation elec- 
tric lighting order, 1890, was £80,000, and that of this sam 
£50,200 has been borrowed, £10,000 at 3 per cent., and 
£40,200 at 34 per cent., leaving £29,800 sanctioned but not 
borrowed. The items of the total expenditure to March 31st 
are :—Land, including law charges incidental to acquisition 
(on account), £2;161 12s. 3d.; buildings, £9,337 14s. 3d.; 
machinery, £13,196 4s.; mains, £14,077 1s. 114d. ; electrical 
instruments, £41 11s. 9d.; expenses prior to generating of 
electricity, £2,906 6s. 6d.; making a total of £41,720 10s. 8d., 
und leaving to balance of capital account, £38,479 9s. 4d. 


Sutton Electric Lighting.—The Sutton (Surrey) Local 
Board have retained Mr. Ed. C. de Segundo, A.M.Inst. C.E. 
and E.E., of Victoria Street, Westminster, to report upon 
an electric lighting scheme for Sutton, and to advise them 
generally. 


West Ham Electric Lighting.— Writing to the Stratford 
Express, a correspondent, who boasts “some knowledge of 
electric lighting,” strongly advises his fellow-ratepayers to 
oppose the intention of the local authorities to undertake the 
electric lighting of the district themselves. He happens to 
“know that steps have been taken with the object of intro- 
ducing the light into the borough by a limited yey A 
and considers it in the interests of the ratepayers that this 
company be permitted to proceed with the scheme. 





Bristol Electric Lighting.—The machinery required 
for the central station is now being placed in position with all 
possible speed. Seven boilers have been fixed, the steam 
piping is being laid, and the condensing plant is in. course 
of erection. Some of the pumps are in position; the large 
iron tanks for the water supply have been erected, and the 
engines are expected daily. The Electrical Committee will 
be in a position to supply a current for the purpose of light- 
ing the Industrial Exhibition on August 28th, but it will 
probably be the end of September before the arrangements 
for lighting the city are completed. 


The Metric System in Engineering Work.—The 
following communication has recently been received by the 
new Decimal Association, from an engineer resident in 
Brazil :—* I may tell you that foreign manufactured goods 
of all kinds are pushing us out of the market here, and this 
is greatly due to the fact that foreign manufacturers send 


. their catalogues made out in the language of the country, 


and all weights and measures in the metrical system. En- 
gineers here will not take the trouble to convert our hodge- 
podge mixture of weights and measures into the metrical 
system, and indeed it is not to be wondered at ; they con- 
sequently do not understand them nor have they any basis 
for comparison with the prices, strength of cross-section, &c., 
of Belgian and French goods which are in favour here. I 
assure you I have known Brazilian engineers say to me: We 
like your English goods very much. We believe them to be 
the best, and probably the cheapest in the long run, but we 
do not understand your weights and measures, they convey 
nothing to our minds, and we therefore find it impossible to 
estimate from them.” This is a restriction to our foreign 
trade which might readily be removed and Messrs. Willans 
and Robinson have set a good example in adopting the 
metric weights and measures at their works. It is hoped 
that other firms will follow their lead. 


St, Pancras Electric Lighting.—Mr. G. M. Clements, 
a member of the St. Pancras Vestry, has issued a remarkable 
memorandum, in which he attempts, says the Contract 
Journal, to show that the Stanhope Street installation of 
electric light, which was to cost £50,000, had cost nearly 
£100,000 ; that the cost of the production of the light is 
nearly now half as much again as it was prophesied it would 
be ; that instead of making the large profits which were pro- 
mised by Mr. Gibb (the vestry clerk) and Prof. Robinson, 
the vestry had lost more than £6,500 by the speculation last 
year, and would probably lose £6,500 more ; and that all 
this loss was incurred in spite of the fact that private con- 
sumers had to pay 6d. per unit for the light instead of 4d. 
or 4}d., which it was said was to be the price charged to 
them. Mr. Gibb characterised the statements as misrepre- 
sentations of the facts. He was prepared to give an answer 
at the proper time. On the motion of Mr. Robinson, L.C.C., 
it was decided to defer the reception of the report of the 
Electricity and Dust Committee until an answer had been 
prepared by Mr. Gibb and Prof. Robinson. The residents 
and occupiers of Regent’s Park Road having asked for the 
light, the Electricity Committee recommended that Prof. 
Robinson should be instructed to prepare specifications of 
the work, and that the vestry should invite tenders. The 
estimated cost of the works was stated to be £2,650. Mr. 
Clements said there was every probability of the work costing 
£1,000 more than estimated, and that if they earned £602, 
after paying £522 for expenses and depreciation, there would 
only be a miserable profit of £82. 

















16 


THE ELECTRICAL REVIEW 





[JuLy 7, 1893. 





Accident to an Electric Launch.—A picnicing party 
had a narrow escape in an electric launch on the river near 
Windsor, the other day. The Dabchick let in a good quan- 
tity of water through a hole in the bottom, and rapidly sunk, 
the party being rescued by another passing launch. 





Tunbridge Wells Electric Lighting.—The Electric 
Lighting Committee have recommended the Town Council 
to establish electric lighting works at an initial cost of 
£13,000. The Tunbridge Wells ratepayers met last week, 
and, by a large majority, passed a resolution in favour of this 
proposal. 


Precipitate Membranes.—Both electrolytes and non- 
electrolytes diffuse through precipitate membranes, and the 
diffusibility of different substances depends rather on the 
nature and the arrangement of their constituents than on 
the number or might of the atoms. It is not directly 
related to the diffusibility of the ions in the case of electro- 
lytes. Such are some of the conclusions which P. Walden 
has drawn from his recent investigations of a large number 
of different precipitate membranes towards salt solutions. 
From a series of quantitative experiments made with some 
of the salts of the alkali metals, he is led to believe that 
both the positive and the negative ions pass through preci- 
pitate membranes in quantities which are in the order of 
their electrical velocities of transference. The acids and 
salts of monacid bases or monobasic acids diffuse with the 
greatest readiness. Salts of polyacid bases or polybasic 
acids only diffusing slowly and with great difficulty. 








Atomic and Moiecular Motions,—In a series of articles 
recently published in lectricity, of New York, Prof. 
Dolbear gives a very lucid introduction to the study of 
atomic and molecular motion. Starting with the assumption 
that matter is resolvable into ultimate particles, he proceeds 
to indicate the limits of magnitude of molecules by considera- 
tions of the thickness of films. The bombardment among 
the molecules of a gas is next given in illustration of pressure 
and elasticity, and it is shown that the same Jaws of motion 
apply to molecules which are known to be true for greater 
magnitudes of matter. Thus the motions of translation, 
vibration, and rotation are assumed for the movements of 
molecules. The expansibility of gases is next shown to be 
due to the energy of component molecules, rather than to any 
repulsive forces amongst them. From this it is reasoned that 
at absolute temperature the gaseous state vanishes. The 
nature of the ether is then described, and the manner in 
which molecular motions are transmitted by it, constituting 
radiant energy, which is shown to be near akin to electro- 
magnetic phenomena. The vortex ring theory of matter is 
also indicated. 





The Last Record in Electrolysis. — Electro-chemists 
will read with interest the following extract of the Paper 
Trade Journal of New York, on the electrolysis of a salt 
solution, which, however, must be taken cum grano salis 
communicated. From the great works of the Kellner- 
Partington Pulp Company, near Salzburg, Austria, comes 
the report of anotlicr step toward the looked-for desideratum, 
viz., the commercially profitable conversion of brine into 
chlorine and soda by electrolysis. It is claimed that Kellner 
has succeeded in reducing the amount of electro-chemical 
work required to decompose electrolytically chloride of 
sodium (Na, Cl,) to one-fifth of the theoretical amount. The 
heat of formation of sodium chloride (Na, Cl,) equals 
193,000 calories. (Z’his is not quite accurate.) The amount 
of electro-chemical work required to decompose this molecule 
is also equivalent, and this economy is obtained by a device 
by means of which the energy which is liberated at the 
cathode by the formation and solution of 2 (Na H 0) is 
converted into electricity. By this means the main current is 
relieved of a corresponding amount of work. As this new 
electric current is equivalent to 155,000 of calories, the 
dynamo requires only 38,000 c.g. cal. to decompose Na, Cl,, 
instead of 193,000; hence it has only about one-fifth the 
work to do to attain the same result. It is reported that 
the apparatus in question has been operated about 12 
months at the works in Hallain, in order to test the life and 
wear and tear on the plant, to enable those in charge to 
answer satisfactorily all questions. 


Grimsby Electrie Lighting.—The question of lighting 
the town by electricity is being considered, and estimates as 
to probable cost of the work are being prepared. 





Electrical Engineers of Japan.—At a dinner recently 
held at the Maple Club, Tokio, Mr. Killingworth Hedges, 
the guest of the evening, proposed the toast of the electrical 
engineers of Japan. The reply of the president, Professor 
Fujioka, Dr. E., elicited the fact that the number of members 
in the Japanese institution, including the accountants and 
secretaries, is over one thousand. 





Wrexham Electric Lighting.—At a recent meeting of 
the Town Council a letter was read from Mr. R. Graesser 
stating that he proposed installing the electric light at the 
Wrexham Lager Beer Brewery, and asking the council to 
permit him to place a pair of overhead wires to convey the 
current at low tension from the brewery to his vaults in 
Hope Street. Permission was conditionally given. 





Scarborough Electric Lighting.—A settling occurred a 
week or two ago in the crown of the arch of the flue of the 200 
fect chimney at the electric lighting works of the Scarborough 
Electric Lighting Company, in Seamer Road. Experts have 
reported as to the most advisable course to pursue, and it has 
now been decided to pull down the structure, which was 
nearly completed, instead of running any risk, and rebuild it 
again. We hear that there is no likelihood of this causing 
delay in supplying light at Scarborough. 








Civil Engineers.—At the first meeting of the recently 
elected council of the Institution of Civil Engineers the 
following re-appointments were made :—Mr. Hugh Lindsay 
Antrobus, as treasurer; Dr. William Pole, F.R.S., as 
honorary secretary; and Mr. James Forrest as the secretary. 
The council consists of Mr. A. Giles, president ; Sir Robert 
Rawlinson, K.C.B.; Sir B. Baker, K.C.M.G., LL.D., F.R.S. ; 
Sir Jas. N. Douglass, F.R.S., and Mr. J. Wolfe Barry, vice- 
presidents; Dr. William Anderson, F.R.S.; Mr. Alex. R. 
Binnie, Sir Douglas Fox, Sir Charles Hartley, K.C.M.G., 
F.R.S.E.; Mr. J.C. Hawkshaw, Mr. Charles Hawksley, Prof. 
Alex. B. W. Kennedy, F.R.S. ; Sir Bradford Leslie, K.C.1.E. ; 
Mr. Jas. Mansergh, Sir Guildford L. Molesworth, K.C.I.E. ; 
Mr. W. H. Preece, F.R.S.; Sir Edward James Reed, K.C.B., 
F.R.S., M.P.; Mr. William Shelford, Mr. F. H. Webb, and 
Mr. W. H. White, C.B., F.R.S. 





An Improved Lightning Conductor.—Some time ago 
the heavy iron bar at the upper end of the lightning con- 
ductor of one of the high chimneys in a large Silesian foundry 
fell from its considerable height, and caused great damage, 
the reason being that the vapours escaping from the mouth 
of the chimney had completely destroyed the lower part of 
the iron bar. In another case, where the bar was of copper, 
the lower part became completely oxidised, and the bar bent 
over and fell. At the Carls Works, Bunzlau, in Silesia, Ger- 
many, the protector has been secured by being surrounded or 
enclosed by a system of glass tubes of a special form. The 
interval between metal and glass is filled up by a special 
kind of cement. The upper end of the highest tube is 
covered hermetically by a small conical glass, allowing only 
the platinum point of the bar to project. 





The Resources of Spokane.—Few places can compare 
with Spokane, which is in the State of Washington, America. 
It has great advantages in the way of natural resources. 
There is almost unlimited water-power, and an entire absence 
of cyclones. Spokane was founded in 1872; yet it was so 
little thought of, that in 1880 there were only 350 inhabi- 
tants. The last 10 years, however, have seen great changes, 
for 30,000 persons are living there now, and the resources of 
the locality have been greatly developed. There is an avail- 
able minimum water-power of 32,000 horse-power. It is 
delivered in penstocke at the mill for 10 dollars per horse- 
power per annum. It supplies electromotive power ata dis- 
tance of from 500 yards to 3 miles at 3 dollars per horse- 
power per month, for the operation of printing presses, 
elevators, and machineshops. Our American contemporaries 
have recently described the electric power station. In addi- 
tion, a telephone service exists, which is in communication 
with most important towns within 200 miles radius. 
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Chelmsford Electric Lighting.—At the last meeting 
of the Town Council it was stated that a communication 
had been received from Messrs. Crompton & Co., intimating 
that they intended to apply in the next session of Parliament 
for a provisional order granting them statutory powers. The 
letter was referred to the Lighting Committee. 





Westminster Electric Lighting.—At the last meeting 
of the St. Margaret’s and St. John’s Vestry, the Works 
Committee reported that they had received statutory notices 
from the Westminster Electric Supply Corporation, Limited, 
of intention to lay mains in Warwick Street and Churton 
Street. 


Belfast Electric Lighting.—The report of the Gas 
Committee contained the following :—“ Your committee ad- 
vertised for offers of sites suitable for the erection of an 
electric light station, which, when received, were referred to 
Prof. Kennedy for an expression of opinion as to suitablity, 
and a sub-committe has en appointed to inquire and report 
upon those selected by him, and as to the rents thereof.” The 
report was adopted. 








Cook v. St. James’s and Pall Mall Electric Light 
Company.—The solicitors to the defendants in this case 
write us regarding our account of the action in last week’s 
issue, in which we state that the terms of the settlement were 
not disclosed. They state that they think our representa- 
tive must have left the Court before the case was finished, 
as the terms were read out to the Court, and are as follows :— 
“By consent, and without prejudice to any question, de- 
fendants undertake that if in the opinion of an engineer, to 


be named by the Board of Trade or agreed upon between . 


the parties, the working of the machinery in Mason’s Yard 
does now, or at any time hereafter shall cause any annoyance 
by vibration or noise to the Windham Club, they will forth- 
with make all such reasonable alterations or additions as the 
engineer shall direct for the purpose of remedying the same. 
No order except that defendants do pay the costs of the 
action. Liberty to apply.” 





New Electrolytic Separations and Precipitations.— 
Advantage has been taken by H. S. Warwick of the fact 
that compounds of the metals with formic acid are electro- 
lysable, and upon this he has based a new system of elec- 
trolytic separations. His work is described in the Ziet. 
Anorg. Chem., No. 1, pages 285—312, where full de- 
tails may be found. The results, however, may be 
epitomised very briefly. The weight of copper, cadmium or 
zinc precipitated in a given time is proportional to the 
strength of the solution; and the presence of a moderate 
amount of free acid does not vitiate this ratio. By placing 
the electrodes farther apart, the amount of metal precipitated 
is decreased, but this diminution bears no distinct relation 
to the distance between the electrodes. The quantity of 
metal — by the current rises with the temperature 
of the working solution, the maximum amount being ob- 
tained at 80° C. in the case of neutral and acid solutions of 
the copper salts, but with cadmium salts the maximum results 
are obtained at 60°C. Zinc is an exception, for as the tem- 
perature rises the amount of metal thrown down, when the 
solution contains free acid, decreases. In spite of persistent 
endeavours, no success was realised in attempting to produce 
coherent deposits of cadmium and zinc in neutral solutions 
of their formates ; copper, zinc and cadmium were, however, 
completely deposited in acid solution, but the precipitated 
metal was, in the case of zinc, of a spongy nature. Lead was 
found to separate from formate solutions chiefly at the 
cathode, when these solutions were either acid or neutral. 
Manganese was precipitated at both electrodes, but the 

uantity of peroxide which separated at the cathode was, on 
the addition of free acid, reduced to a mere trace. Warwick 
states that the following separations may be satisfactorily 
carried out, namely, copper from zinc, cobalt from nickel, 
and cadmium from zinc and manganese. It was found im- 
possible to precipitate by electrolysis of the formates copper 
in the presence of iron or cadmium ; as also zinc in the pre- 
sence of iron, cobalt or nickel. It also appeared to be im- 
practicable to estimate electrolytically cadmium in the presence 
of iron, nickel or cobalt. 


The Royal Wedding Presents,—Among the numerous 
wedding presents of the Duke of York and Princess May is 
included an electric launch from the Royal London Yacht 
Club. 


Liverpool Electric Lighting.—Mr. J. C. Sharman, 
assistant electrical inspector to the Corporation, who has been 
in the receipt of a salary of £160 a year, has resigned his 
position. Steps are being taken to fill the vacancy. 








Telephone Communication,—Sir Edward Watkin is 
now fixing a telephonic wire between the summit of Snowdon 
and the post office at the Vale of Gwynant. The service 
was to be opened on Thursday, in celebration of the Royal 
wedding. 


School Electric Lighting.—Brighton Science and Art 
School is to be wired for electric lighting, the recommenda- 
tions of the committee recently formed to consider the subject 
being in favour of the scheme. The work is to be completed 
by August next. 





Lancaster Electric Lighting.— Last week a Local 
Government Board inquiry was held into an application 
made by the Lancaster Town Council for sanction to borrow 
£25,000, the estimated cost of the electric lighting installa- 
tion for the borough, to be provided by the Brush Electrical 
Engineering Company, of London. 





Newport Electric Lighting.—The Electric Lighting 
Committee have reported in favour of the high tension 
system. An electrical engineer is to be appointed to prepare 
plans and obtain estimates for the supply of electricity within 
the whole of the borough on the western side of the river. 
The Corporation at present intend carrying out the work 
themselves. 


No Response to Advertisements for Tenders.—lIt is 
worthy of being mentioned, says a contemporary, that, in 
response to the invitation of the municipal authorities of 
Peruwelz for the concession for the lighting of the town by 
electricity or gas, not a single tender was received. The 
same has to be reported regarding another Continental town. 
The municipal authorities of Olot (Spain) invited tenders 
for electric lighting the town, but not one offer was received. 





Electric Lighting of Mines.—In the course of his speech 
at the meeting of the Tolima Mining Company, last week, 
the chairman, referring to their mines, stated that the instal- 
lation of electric lighting had greatly added to their returns by 
enabling more work to be done. The various departments 
are now in telephonic communication, and the surface and 
engine works, and the underground workings, as far as the 
bottom level, are lighted by electricity. 





CONTRACTS OPEN AND CLOSED. 





OPEN. 

Ostend,—September 15th. The negotiations with Messrs. 
Van Rysselberghe and Moris, having fallen through, the municipal 
authorities have decided to invite public tenders until September 15th 
for the electric lighting of the town. 


Madrid.—July 29th. Supply and erection of certain 
machinery, &c., for the extension of the electricity works of the 
Electricity Supply Company of Spain. For further particulars see 
our advertisements. 


CLOSED. 

Paddington,—Three tenders were received for fitting up 
the Paddington baths with electric lighting apparatus: Messrs. 
Dawson & Hammond, £75; Messrs. Southerley & Ridout, £72; and 
Mr. Sclater £85. The tender of the first named was accepted. 








BUSINESS NOTICES, &c. 





J. A. Berly’s Universal Electrical Directory for 
1893 (12th year), 784 pp. ‘his standard work contains a larger 
amount of trade information than any other similar publica- 
tion, and should be in the hands of every engineer or electrician. 
Free within the Postal Union for 4s. 


The Giilcher (New) Electric Light and Power Com- 
pany, Limited.—An extracrdinary general meeting of this company 
was held at Winchester Huuse, E.C., on July 3rd, the objects of the 
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meeting being to receive and consider a report of the progress of the 
company during the six months ending June 30th, 1893; to appoint 
an auditor or auditors; to consider the propriety of raising further 
capital. The reporters of the press were, as has been usual of late years 
with this company, excluded. The results of the meeting were, briefly, 
these :—The chairman (Mr. De Castro) confessed that the report of 
progress was not worth much consideration, because the stock, &c., 
had to be assumed, not taken, as approximately standing at the same 
figure as in the last balance-sheet. He mentioned that great economies 
had been effected by Mr. Esson, the new manager of the works, and 
said he believed a small net profit had been made for the first time 
in the history of the company. The resolution to appoint an 
auditor or auditors was hotly contested on the ground that they were 
appointed at the last general meeting, that there was therefore no 
vacancy, and an appointment was unnecessary. The chairman then 
proposed a resolution rescinding the election of the gentlemen 
appointed at the previous meeting, as he stated, by a trick, but 
eventually had to withdraw his resolution, as no such business 
appeared on the agenda, and another extraordinary general meeting 
would be required. Onthe question of raising fresh capital to the 
extent of £10,000 (£5,000 at once) by 6 per cent. debentures, secured 
on the assets of the company, but without any charge on the un- 
called capital of the company, considerable and heated discussion arose. 
Major Cotton proposed an amendment, having for effect the calling 
up of the unpaid capital; in this he was seconded by Mr. Studd, but 
the original proposition to issue debentures, proposed as it was by the 
chairman and seconded by Mr. G. Binswanger, was carried by 5 votes 
to 4. This unhappy company seems not to be yet sailing on smooth 
water, and it is quite ser one to say, as no balance-sheet is forth- 
coming, if the issue of the debentures is warranted by the position 
of the company or otherwise. We think the chairman came out of 
the contest very indifferently, although he carried his main point, the 
issuing of fresh capital, and we cannot but feel that the only hope of 
the company’s salvation lies in the undoubted ability of its efficient 
and economical works’ manager. Until he has had at least another 
six months to prove what can be done, it would perhaps be a pity for 
the shareholders to decide on the future of the company. 


The Birmingham Telegraph Factory.— Judgment 
was delivered on 30th ult., in the Birmingham County Court, by His 
Honour Judge Chalmers, in regard to the motion for the compulsory 
winding-up of the Birmingham Telegraph Factory, Limited, a com- 
pany which is in process of voluntary liquidation. His Honour said 
that the application was resisted on the ground that the whole of the 
assets of the —— were covered by debentures, and that a deben- 
ture-holder’s action had already been commenced in the Chancery 
Division. It had often been decided that when such an action was 
pending the Court would not order a second futile administration. 
To do so would be to inflict unnecessary costs on an insolvent estate. 
In the present case the proceedings had been perfectly bona-fide 
throughout; but it was said that ifa compulsory order be made proceed- 
ings could be taken under which a valuable asset might be recovered 
for the creditors. Six directors were furnished by Fowler, Lancaster 
and Co. with qualifying shares—£500 each—in respect of which they 
had paid nothing. No agreement had been registered, and if the 
shares had not been psid for in cash the directors who held them 
were liable as contributors. It was agreed when the petition first 
came before him that the liability of the directors should be gone 
into in that Court, and that the compulsory order should depend on 
the issue, subject, of course, to appeal. He had, therefore, to consider 
whether there was a reasonable escapes J of the directors in question 
being made liable if a compulsory order were made. The shares 
were allotted to the directors as nominees of Fowler, Lancaster & Co. 
in consideration of a debt owing by the company to Fowler, Lancaster 
and Co. Looking at the interpretation of section 25 by the Courts, 
he found that it had been held that the phrase “paid for in cash” did 
not mean paid for in cash ; but the section was satisfied if the shares 
had been allotted pursuant to any transaction, or series of transac- 
tions, equivalent to payment—that was to say, which could have been 
given in evidence under the whole plea of payment. He thought, 
therefore, he was bound to decide that the shares held by the directors 
for and from Fowler, Lancaster & Co. had been paid for in cash. No 
object was to be gained by a compulsory order, which would un- 
doubtedly throw a great expense on the assets. The petition was 
dismissed with costs. 


Brighton Electric Lighting.—At a meeting of the 
Brighton Town Council last week, the lighting committee reported 
the receipt of a letter from Messrs, Goolden & Co., Harrow Road, 
London, stating that in their tender for switchboard, &c., they 
had stipulated that all the old material should be theirs, and had 
allowed £302 for it. If the old material was to be retained, they 
asked to be allowed estimated value, in addition to the sum of £800. 
It was resolved that the committee agree to the alteration of the amount 
of Messrs. Goolden & Co.’s contract, by inserting therein the amount 
of their original tender, viz., £1,095, instead of £800, the amount of 
the tenderas accepted. A letter had been received from the Westing- 
house Electric Company, expressing pleasure that the committee had 
decided to take a license from them to use the three-wire system of 
distribution under Dr. Hopkinson’s patent, No. 3,575, of 1882. It 
was stated that the change over from the two to the three-wire system 
had been most successfully carried out. The committee’s report was 
adopted by the council. 


Edinburgh Electric Supply Corporation, Limited,— 
An extraordinary general meeting of the Edinburgh Electric Supply 
Corporation was held in Edinburgh on Wednesday last week for 
the purpose of winding up. The corporation has resolved to take 
the lighting into their own hands, and therefore the company would 
have no function to perform. 


Catalogues, Lists, &e.—Mr. Edward Baker, of Birming- 
ham, has just published a useful little hand-book to the various publica- 
tions, documents and charts connected with the rise and development 
of the railway system, chiefly in Great Britain and Ireland. It deals 
roughly with all the important factors in the rise and progress of 
railways since 1801. The pamphlet is a very useful catalogue of 
events for students of railway history. 

A catalogue (in German) has been brought out by Mr. G. Kress- 
meeon, of Berlin; it is devoted to electric bells and accessories, 
batteries, telephone apparatus. There are many illustrations, and 
the prices of the various articles appear to be very plainly set out. 

Messrs. Hartmann & Braun, of Bockenheim, Frankfort, have lately 
issued a catalogue of the electrical instruments they have now on 
exhibition at the Chicago Exhibition. A picture of the works at. 
Bockenheim is given in the front of the book. A variety of small 
electrical appliances are illustrated and otherwise particularised, 
including electro-dynamometers, galvanometers, resistances, vario- 
meters, pyrometers, rheostats, voltmeters, wattmeters, small electro- 
motors. The last 10 pages of the 36 of which the book consists, 
devote themselves to prices of the various articles referred to in the 
pfevious pages. The catalogue has cloth covers, the front one being 
neatly set out with a fanciful figure. The prioting and general get- 
up of the catalogue are very good. 

The report recently prepared by Prof. Alex. B. W. Kennedy on 
trials of sane steam turbine dynamo and alternator, and that of 
Prof. Ewing on a test of 100-unit steam turbine dynamo and alter- 
nator, have been brought out in catalogue form, with stiff covers, by 
Messrs. C. A. Parsons & Co. 

Mr. Robert W. Paul, of Hatton Garden, has brought out a new 
pamphlet describing Ayrton and Mather’s galvanometer and its 
accessories. Prices of the instrument are also given. A description 
of this galvanometer was given in the ExxctricaL Review recently. 


Liége Electric Lighting Tenders.—The tenders sub- 
mitted to the Liége municipal authorities for the electric lighting of 
the town were recently opened. According to Industries and Iron, 
six tenders were submitted—namely, one by Messrs. Van Rysselberghe 
and Moris, Antwerp; one by Messrs. Siemens & Halske, Berlin ; 
three by M. Pieper, Li¢ége; and one by M. J. Jaspar, Liége. The 
concession includes the sole right to establish overhead or under- 
ground conductors, with the exception of those intended for use in 
connection with electric traction. For the present, it is only 
intended to light a portion of the town. The tenders varied in 
amount from £20,000 to £52,000 for the installation work, and from 
5d. to 7d. per kilowatt in the charge for the supply of current. 
Owing to the diversity of the amounts tendered no decision has as 
yet been arrived at by the municipal authorities. 


Extension of Electric Lighting at Leeds.—A_pro- 
spectus has been published by the Yorkshire House-to-House Elec- 
tricity Company regarding the extension of the electric lighting at 
Leeds. The prospectus states that an issue of £50,000 is being made 
in 10,000 ordinary shares of £5 each, of which 7,366 have been already 
allotted. The remaining 2,634 shares are offered to the present 
shareholders for subscription. Applications must be made before 
Monday, July 10th. The large demand for electric lighting ne cessi- 
tates the purchase of additional plant, and for this object the new 
issue is made. The proposed addition consists of a 2001.H.P. engine 
and dynamo to correspond, which will raise its capacity from 250 to 
350 kilowatts, being an increase of 40 per cent., though at an increased 
expenditure of capital of less than 10 per cent. 


Rashleigh Phipps & Co.—On Saturday last, the Ist 
inst., the employés of Messrs. Rashleigh Phipps & Co. held their 
annual holiday at Brighton. The party proceeded by an early train, 
and, after a couple of hours spent either in or upon the sea, 
sat down to an excellent dinner. After dinner the party pro- 
ceeded by brake to Shoreham, and thence to Southwick, where an 
enjoyable cricket match was played on the village green. The pro- 
ceedings throughout were carried on with marked enthusiasm. This 
firm has, since Mr. Phipps dissolved partnership in November last, 
carried out 65 installations, and these installations totalled up run 
into 3,949 lights. 


The Queen Anne's Mansions Lighting and Heating 
Company, Limited.—A meeting of the debenture holders of the 
above company will be held at the registered office of the company, 
251, Winchester House, Old Broad Street, E.C., on Tuesday, July 
11th, dt 2 o’clock, p.m., for the purpose of (1) authorising the trustees 
under the said deed to assent to and, if considered advisable, concur 
in the grant of a lease by the company of the property and premises 
comprised in the said deed, and (2) sanctioning a modification of the 
rights of the debenture holders as regards the date and amount of 
the sinking fund payments provided for by the said deed. 


Marriage Day Ulumination.—The Edison & Swan 
Company were to display at their head office, Victoria Street, 
an immense radiating star, bulging to a central circle enclosing the 
letters, V. R.and G. M. The star is of fifty feet circumference, and 
built up of a thousand 8 candle-power incandescent electric lamps of 
various colours. The current to be supplied from Deptford by the 
London Electric Supply Corporation by special leading wires from 
their mains. 


Electric Lighting of the Central Markets,—At the 
Court of Common Council last week, an agreement was sealed with 
the City of London Electric Lighting Company, Limited, for supply- 
ing lamps above the footways outside the London Central Markets, 
and for maintaining and properly lighting the same by electricity, 
at an inclusive charge per annum of £598. 





JuLy 7, 1893.] 


THE ELECTRICAL REVIEW. 19 





Church Electric Lighting.—Tenders are to be invited 
for the introduction of electric light into St. David’s Church, 
Dundee. It is stated that to renew the gas fittings would cost £120, 
but it has been thought advisable to defer placing the contract for 
this until estimates have been received for lighting by electricity. 


Change of Address.—Mr. T. Harding Churton, of Leeds, 
has removed his works and stores from South Parade to more con- 
venient premises in Park Cross Street, his offices being at 5, South 
Parade, as before. 


Electrical: Trades Union.—The Kensington branch of 
this Union has been removed from the “ Old George,” Church Street, 
Kensington, to the “ Phoenix,” Smith Street, Chelsea. 


Dunfermline Electric Lighting.— Messrs. R. E. 
Walker, Reid & Co. are having the electric light introduced into 
their works at Dunfermline. 





CITY NOTES. 


Electric Construction Corporation, Limited, 
An extraordinary general meeting was held at the Cannon Street 
Hotel, on Wednesday afternoon, to consider the resolutions notified 
in our last issue. 

Sir Dantex Coopsr, who presided, spoke of the reconstruction of 
the board. They were now practically a new board. The board was 
at one time a very large one, consisting of about twelve members, and 
it was divided into committees, and those who were not on the com- 
mittees were frequently kept in the dark as to what was being done 
until the steps taken had become irrevocable. He felt grateful for 
the changes that had been made, for they had relieved him from a 
very unenviable position. It had been a very difficult time for all of 
them, and if they had not stood well together the consequences to 
the corporation might have been serious. One of the first steps 
taken after the last general meeting was the appointment of a 
managing director, and the board consider that they have 
been fortunate in securing the services of Mr. Garcke, who has had 
a large and wide experience in the electrical business. Several other 
changes in the stafi had already produced very good results. The 
result of the directors’ investigation was that a thorough reorganisa- 
tion of the business, anda reconstruction of the company, wasabsolutely 
necessary. It was needless for him, as one of the largest shareholders 
in the corporation, to say that he regretted the necessity for doing 
this. He was one of the largest sufferers, and therefore was able to 
sympathise with the shareholders. At present the credit of the com- 
pany was prejudiced by the shares being at a large discount, and which 
made it very difficult for the managers to get contracts and to carr 
on the business economically. The important contracts which had 
been entrusted to the company, and which they had carried out suc- 
cessfully, by the aid of the works director (Mr. Parker), had laid the 
foundation of profitable work in future. He then proposed the first 
special resolution: “That it is desirable that the corporation be re- 
constructed, and that with a view to such reconstruction, the corpo- 
ration be wound up voluntarily.” He said he thought it right to tell 
them that, acting under the advice of the solicitor, he had, as one 
of the largest shareholders and creditors, filed a petition for winding 
up, in order to prevent what was generally known as “ wrecking” 
petitions. When that petition came on for hearing, he proposed to 
ask the Court to make an order to continue the voluntary winding-up, 
under the supervision of the Court. 

Mr. GaRckE, in seconding the resolution, said he wished to state 
how fully he sympathised with the shareholders in the loss they were 
asked to write off, but he hoped to give them some reliable evidence 
that the corporation had turned over a new leaf, and that there was 
reason for the hope that the errors of the past would not be con- 
tinued in the future. A thorough reorganisation of the business had 
been taken in hand, and while they were bound to recognise that there 
had been mismanagement in the past, the directors were satisfied 
that, with strict economy and prudent management in the future, 
there was no reason whatever why they should not retrieve the errors 
of the past and occupy a leading position, and, in many respects, the 
leading position in the electrical industry. Some of the chief 
interests of the corporation were in the hands of separate companies 
with organisations of their own, and although the corporation had in 
a large measure the responsibilities of financing these subsidiary com- 
panies, they had not the full control of their management. Another 
disadvantage of this position was that the expenses of administration 
were unnecessarily and even excessively high, and the tran- 
sactions between these several companies and the parent 
corporation resulted in complications very difficult to unravel. 
One of the first duties, therefore, of the new board was to get con- 
trol of these subsidiary companies in such a way that they could 
reduce the expenses and minimise the friction, and he was glad to 
say that very considerable progress had been made in this direction. 
Most of the subsidiary companies were now under the direct control 
of the board, and instead of there being separate officials, the work 
of the subsidiary companies was largely » Fae by the present staff of 
the corporation. In this way very great savings had been effected, 
not only in money but also of time. The financial position of the 
corporation was not at all satisfactory; apart from the claims which 
these subsidiary companies made upon the corporation, there were 
numerous liabilities and claims which were not properly defined, and 
which had been neglected. Here again the board had succeeded in 
improving the position. They had consolidated the liabilities of the 
company in such a way that they were now in a far better position 


for dealing with them ; but the settlement of many of these matters 
had involved locking-up large sums of money in various securities 
and properties. There was still much to be done before they should 
be in what the board consider a thoroughly sound financial and com- 
mercial position. Many of their investments were of such a character 
that, if properly developed and taken care of, promise to become 
valuable and realisable in cash. They covered a large field. They 
included shares and debentures in electric lighting companies, elec- 
trical and chemical manufacturing companies, tramway companies, 
and other concerns. Some of these were really fine ——— and 
bring in satisfactory dividends, without causing much trouble. In 
the Electrical Power Storage Company, of which Mr. Courtenay was 
chairman, and Mr. Frank King, manager, they held a very large pro- 
portion of the capital, and were fortunate that it was in such good 
hands. It yielded annually more than sufficient to pay the full 
interest on the first mortgage debentures. They did not propose to 
interfere with the present management of that company. The 
directors of that company were inspired with the same spirit of 
economy as they were, and it was proposed to leave well alone. 
They did not feel quite so happy about the General Electric Power 
and Traction Company, in which they held a large stake, some of 
which must be looked upon as lost; this was, however, provided for 
in the valuations upon which the scheme of reconstruction was 
based. Among the electricity supply companies in which they had 
shares and debentures were the Chelsea Electricity Supply Company, 
the Oxford Electric Company, and the Crystal Palace District Elec- 
tric Supply Company. The first of these was now paying dividends, 
and the other two possessed successful electric light stations, which 
were rapidly increasing the number of lights. The investment in 
the Crystal Palace Company arose out of some unfortunate business 
relations with the late firm of J. E. H. Gordon & Co., who failed at 
the beginning of this year. This had involved a consideraole lock-up 
of capital, but with care and patience they hoped to recover most of 
this. Then there were several subsidiary companies formed to develop 
electro-chemical patents of great promise, in which they had large 
interests. If these turn out successful, good profits should be made. 
Another investment their predecessors made was in the South Stafford- 
shire Electric Tramways. This would, no doubt, prove remunerative 
eventually, and would no doubt lead to further business, but, 
nevertheless, in the present form it was an inconvenient lock-up of 
capital. The schedule attached to the report of the directors makes 
the reconstruction scheme clear. Of the £150,000 debentures, only 
£125,400 had been subscribed for and paid for, as mentioned in the 
right-hand column of the schedule. The balance of £24,600 had not 
been taken up, but had been issued by the corporation and deposited 
as security for advances. Of the £100,000 second mortgage deben- 
tures, only £50,000 were taken up last December, and the other 
£50,000 remained in the hands of the company. Since then this 
second £50,000 had been deposited as security in consideration of 
advances made to the corporation or liabilities undertaken on behalf 
of the corporation. Some of these securities had been deposited in 
respect of guarantees which had been given for the due completion 
of contracts. In carrying out large and important contracts, it was 
customary to provide sureties in substantial amounts, and, in regard 
to these matters, he thought they were very much indebted to the 
chairman for the assistance he had always ungrudgingly given the 
company. The first and second mortgage debentures remained un- 
touched. With regard to the income bonds, they would agree with 
the board that it was very desirable to get rid of this obligation ; and 
the conversion of the income bonds into ordinary shares was a 
desirable arrangement in the interests of the ordinary shareholders. 
It was true that the ordinary shares to be issued in lieu of the income 
bonds would immediately rank for dividend, which was an advantage to 
the holders of the income bonds, but, on the other hand, they gave up 
their claim to rank in front of the ordinary shares in a distribution of 
assets, and they also gave up their right to be paid off. It was un- 
fortunate, but unavoidable, that the burden of the loss should fall 
upon the subscribers of the original capital; but they were the real 
owners of the business, and those who came afterwards with their 
money are more in the nature of creditors, whose interest in the busi- 
ness was defined by the arrangements which they have made with 
the original subscribers. Legally the founders under the scheme 
were not entitled to anything, but the desire of the board was to pre- 
pare a scheme which should be as equitable as it could be made, and 
it was proposed to place founders on the same footing as ordinary 
shareholders. This gave the founders an advantage, because at pre- 
sent they were not entitled to anything until the ordinary share- 
holders received 10 per cent., whereas under the new arrangement 
they would at once rank, although only for a small amount; on the 
other hand, it was of great advantage to the company that the 
founders’ shares should be abolished. They would see from the 
schedule that the new capital was put at £519,260, but the whole of 
this may not be issued at once. It must be remembered that the 
second mortgage debentures were being reduced by half-yearly draw- 
ings, and the first drawing had already taken place, and £2,000 paid 
off. So the capital of the new company would not be so large as ap- 
peared in the schedule. The nominal capital would be £400,000, of 
which £300,000 would be in ordinary shares and £100,000 in pre- 
ference shares, but as the ordinary shares to be issued would be at 
the outside £240,000, there will be a surplus of £60,000, and perhaps 
£80,000 of ordinary capital available for issue. Then of the pre- 
ference share capital there would be available for future issue 
£70,740. The desire of the board was to keep the capital down as 
low as possible; but when they engaged in a business which was de- 
veloping so rapidly as the electrical industry, it was well to bave a 
reserve of capital available for issue as their business extends. 
Although the measures proposed are drastic, they were wise, and such 
as prudent men of business should not hesitate to face. At present 
the shares were at a heavy discount in the market, and the company 
was suffering in name and credit. They were exposed to injurious 
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rumours as to their position, and they did not receive the full credit 
which they deserved for any good work that they did, and he assured 
them that, with the aid of his friend, Mr. Parker, the corporation had 
done some really excellent work, but they did not get the full com- 
mercial benefit which they ought to derive from it. Customers hesi- 
tated before they placed their contracts with them. Now they asked 
to be allowed to put an end to all that, and let the company turn its 
back upon the past and go forward and compete with others, and 
share with others upon equal terms the work which was before them. 
He would tell them, in general terms, what had led up to the loss of 
capital. There could be no doubt that the corporation was 
established on an extravagant basis, without sufficient experience 
of the difficulties of the business, and that the price paid to 
the vendors was excessive; but by what amount it was difficult 
now to say. This, in itself, would not have called for a reduction 
of capital. Bunt when an excessive payment for goodwill at 
the outset was followed by inexperience of the business and ex- 
travagance, then original over-capitalisation made itself felt. There 
had been transactions which have resulted in the corporation receiving 
shares and debentures in other companies in return for hard cash 
spent on wages and materials; but as they could notsubsist on shares, 
it follows that business on these lines must bring them to a stop sooner 
or later. They wanted to be able to pay dividends in future, but 
dividends which had been fairly earned and fully realised; but on 
examining the properties, it was found that a large proportion of the 
capital was not, at present, yielding cash profits, therefore they 
could not pay satisfactory dividends on the whole of the exist- 
ing capital; but if written down in the way suggested, then 
they could advise a distribution upon the reduced capital, 
which would be a fair return. No efforts would be spared to keep 
down expenses, to increase the volume of profitable business, 
and to raise in every way the name and credit of the company. 
A responsible board now said, after a careful investigation, that they 
believed the assets represented a value of £4 per ordinary share. They 
were, therefore, only writing off some of the nominal value of the 
shares, and have the prospect of increasing the real marketable value. 
It did not affect their pockets at all, whether they receive 6 per cent. 
on a share having a face value of £10 or 12 per cent. on a share 
having a face value of £5, but it would improve their position very 
much if, as a result of this re-construction, the market value of the 
shares improved. The technical work of the corporation has invariably 
been carried out, so far as he was aware, with entire satisfaction to our 
customers. The speaker then referred to the Liverpool overhead 
railway and the South Staffordshire tramways, and seconded the 
resolution. 

The Right Hon. D. Prunxszt, Q.C., M.P., said, that as one of the 
new directors, he was pleased to add a few words to Mr. Garcke’s 
statement. He admitted that it was not a pleasant thing to have 
to come and ask the shareholders to write down their capital 
and reconstruct the company as suggested. But it must be remem- 
bered that the circumstances were not ordinary ones. The company 
had been cruelly mismanaged, but he believed that with hard work 
and economy, and straightforward bona fide dealing, they would 
succeed in putting the corporation into a healthy condition. He hoped, 
therefore, that the meeting would adopt the resolution. 

Mr. Bracucrort, as a large shareholder, supported: the resolution. 
He remarked that one of the most important points for the share- 
holders was that they had now got a definite valuation from the 
directors. With regard to writing off the capital, he contended that 
they had written off nothing which had existed in anything more 
than paper. The proposal to place the income bonds upon an 
equality with the ordinary shares was a point of very great impor- 
tance. If the present scheme was not carried he believed the history 
of the company would soon draw to a conclusion, but if they agreed 
to it, he believed in a very few months its affairs would wear a very 
different complexion. They were now about to enter upon a new era, 
and the drastic measures proposed could not fail to improve their 
property. 7 

Mr. Hancoox, in a long speech, criticised the past manage- 
ment of the corporation, although he said he would not oppose the 
reconstruction, as he considered it inevitable. 

The resolution was then carried unanimously, as well as the special 
resolutions based on the suggestions set forth in the circular published 
in the ErxcrricaL Review last week. 


United River Plate Telephone Company. 


Tus seventh annual ordinary general meeting of the United River 
Plate Telephone Company was held on Tuesday, at Winchester House, 
under the presidency of Mr. J. Irving Courtenay. 

The CHarrman said they would note an unsatisfactory feature 
in the rise of the gold premium. Similar fluctuations had previously 
taken place, but the average of the year under review was 215 pre- 
mium, as contrasted with an average premium of 280 in the previous 
year, and they could but trust that a further reduction would take 

lace during the current year. The company’s receipts had increased 
ion £98,699 8s., at par of exchange, the amount received during the 
previous year, to £115,341 19s. 2d., showing an advance of nearly 
£17,000. The expenses were slightly smaller, and as they were now 
at a minimum, an increase must be expected as the business grew. 
The number of subscribers had increased by 710 during the 
year, against a loss of 125 in 1891-2. The working for the 
year showed a profit of a little over £7,000, but the policy of 
the board was to consolidate and strengthen the position of the 
company, and to that end they had dealt with the sum in a manner 
which he hoped would meet with the shareholders’ approval. Not- 
withstanding the fall in the gold premium, the loss in exchange was 
greater than in the previous year, the explanation being that as the 


net receipts in the Plate at par of exchange were nearly 50 per cent. 
more, the loss in conversion, notwithstanding the lower gold pre- 
mium, was considerably larger. They had reduced the amount that 
formerly stood at £29,209 13s. 8d., the cost of converting the 7 per 
cent. debentures and issue of debenture stock, by the sum of £9,000, 
which amount was transferred from depreciation and renewal account 
for that purpose. They had just paid off the balance of the 7 per 
cent, debentures—that was, those held by the debenture-holders who 
declined to convert into 5 per cent. debenture stock. He moved the 
adoption of the report. ~ 

The resolution was seconded by Mr. F. W. Jonz&s, and carried 
unanimously. 


India-Rubber, Gutta-Percha and Telegraph Works 
Company, Limited, 


Tse half-yearly general meeting was held yesterday at the 
Cannon Street Hotel (Mr. S. William Silver in the chair), for 
the purpose of obtaining the shareholders’ sanction to the pay- 
ment of an interim dividend of 5 per cent., or 103. per share, free 
of income tax. The Chairman, in proposing the payment of the 
dividend mentioned, said they would remember that at their 
last meeting he referred to a cable of oetween 2,000 and 3,000 miles 
in extent which they had just manufactured, and were about to 
tay in the Pacific. This work had been completed and paid for, and 
he believed that he was justified in saying that it was one of the best 
cables they had made. With reference to the trade generally, the 
returns were equal to or somewhat in excess of those of previous 
years. 

The motion was seconded by Mr. ABraHam Scort, and carried 
unanimously. 

Mr. Marruew Gray, the managing director, stated that the com- 
pany’s French works, which he had recently: visited, were going on 
satisfactorily. He had just returned from Ireland, where he had 
made satisfactory arrangements for the representation of the company 
consequent on the death of the gentleman who had acted as their 
agent in that country for the last 19 years. Their Silvertown works 
were in first-rate condition, and everything was going on there satis- 
factorily. 

A vote of thanks to the chairman and directors closed the meeting. 


National Telephone Company.—The directors have 
resolved, subject to final audit, to recommend at the forthcoming 
general meeting the following dividends, less income-tax, for the last 
half of the financial year ending April 30th, namely :—At the rate of 
6 per cent. per annum on the amounts paid up on the first and second 
preference shares ; at the rate of 5 per cent. on the amounts paid up 
on the third preference shares; at the rate of 5 per cent. on the 
amounts paid up on the ordinary shares, making, with the interim 
dividend already paid, 5 per ceut. forthe year, leaving a balance of 
about £32,000. 


Eastern Telegraph Company.—The accounts of this 
company show, after placing about £88,000 to reserve fund, a balance 
sufficient to pay the fixed dividend of 3s. per share, being at the rate 
of 6 per cent. per annum on the preference shares, and a final pay- 
ment of 2s. 6d. per share, with a bonus of 3s. per share on the 
ordinary shares, making, with previous payments, a total distribution 
of 64 per cent. on those shares for the year ended March. 


The City of London Electric Lighting Company, 
Limited.—The directors of this company have declared an interim 
dividend of 5s. 4d. per £10 share, less income tax, on the first issue 
of 20,000 cumulative 6 per cent. preference shares, Nos. 1 to 20,000 
inclusive. The payment is calculated at the rate of 6 per cent. 
per annum on the respective instalments for the period ended June 
30th, 1893, and it is payable on July 11th next. 


West African Telegraph Company.—This company 
give notice of the drawing of 110 5 per cent. mortgage debentures of 
£100 each. These debentures will be paid off at par on September 
1st next, at the National Bank of Scotland, Nicholas Lane, E.C., and 
interest will cease after that date. 








TRAFFIC RECEIPTS. 





The City and South London Railway Company. The receipts for the week 
ending July 2nd, 1898, amounted to £811; week ending July 3rd, 
1892, 63; increase £48; total receipts for half-year, 1893, 610 ; 
corresponding period, 1892, £20,895; increase £1,71¢. 

The Cuba Submarine Telegraph Someeny. The estimated traffic receipts for 
the month of June were £8,200; as compared with £3,420 in the 
corresponding month of last year, 

The Direct Spanish Tele; h Company, Limited. The estimated receipts for 
the =e of jo, F998, amounted to £1,730, against £1,966 the 
corresponding period of last year. 

The Great Northern Telegraph Company. The traffic receipts in June, 
1898, were £24,800; January Ist to June 80th, 1893, £132,800; corres- 
ponding months, 1892, £128,800; corresponding months, 1891, £141,400, 

the Western and Brazilian Telegraph Company, Limited. The receipts for the 
week June 80th, after deducting 17 per cent. of the gross 
receipte Lange to the London Plazino-Brazilian Telegraph Compary, 
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SHARE LIST OF ELECTRICAL COMPANIES. 








Closing Closing Business done 

Present : Stock or tion, - 

Issue. saan Bhare.t | Pine ast, Sayan, | “Set cmnio 

Highest. | Lowest. 
195,1002 | African Direct bm Ltd., c., Deb. i oa and to Bearer 100 101 —104 99 —102 xd cee oon 
1,134,6407| Anglo-American Telegraph. Limited x ie =e Stock 51 — 52 51 — 52 ce me 
2,932,6807 De. do. 6p.c. ferred one = a r= a Stock 944— 954 944 — 954 95} 943 
2,876,140 Do. do. Deferred das ae a we Stock 104— 11 10$— 11 ar a 

130,000 | Brazilian Submarine Telegraph, Limited ... ... oa 10 12 — 124 11?— 12jxd) 11} 1233 
36,4007 Do. do. 5 p.c. nds... 100 100 ---103 100 —103 os a 
75,0007 Do. do. 5 p.c., 2nd Series, repayable i in Tune, "1906 :. 100 107 —111 106 —110 xd 
77,978 | Brush Electrical Engineering Ordinary, Nos. 1 to 63,416 ... 3 7—- & 7 2 
75,000 | Do. do. Noncum. 6 p. c. Preference, Nos. 1 to 69,416 2 24— 23 2h - 23% 21% mt 
125,000 Do. do. 44 per cent. Debenture Stock Stock 107 —109 | 107 —-109 108} 1074 
20.510 Charing Cross & Strand Electricity Supply Nos. 1 to 6, 215 to 718, 1 5 _ ju. & 

‘ and 10, 001 to 30,000 ‘ r 

44,000 | Chili Telephone, Limited, Nos. 1 to 40,000... 5 2— 3 | 2— 38 
630,0007 | City and South London Railway Stock 36 — 38 37 — 39 

40,000 | City of London Elec. Lighting Go., Ltd., Ord. 40,001-80,000 : 10 114— 12 11}— 12 i = see 

20,000 Do. do. 6p. c. Cum. Pref., Nos. 1 to 20,000 | 10 12}— 127 | 124— 12? 12}4 1255, 

$7,716,000 | Commercial Cable, Capital Stock $100 138 —142 | 138 —142 mes we 

224,850 | Consolidated Telephone Construction and Maintenance, Limited .. 14/- 4— 2 $— + oes 
20,000 | Crompton & Co., 7 0 Come Pref. Shares, Nos. 1 to 20,000 5 54— 53 5i— 53 54 
16,000 | Cuba Telegraph, Limited 1611124 | ath- 12) | 11 

6,000 | Do. do. .¢. Preference . | 10 18j— 19  18}— 19 |... 

12,981 | Direct Spanish iano TRaited, ave , “(4 only paid) | | 5 24— 34 24— 34 

6,000 Do. do. 10 p.c. Preference ‘i a” aed 5 9 — 10 9 —10 ss 

60,710 | Direct United States Cable, Limited, 1877... | 20 11g — 123 11 — 123 11g Ken 
400,000 | Eastern Zelegngh, Limited, Nos. 1 to 400,000 ol 10 15 — 15} 154— 154 1575 15 

70,000 p.c. Preference ... | 10 164— 17 164— 17 oe 

105,9007 | De . 4 c. Debs. (1879 issue), ‘repay. " August, 1899 100 108 —111 108 —111 

1,294,1007 | Do. 4 p.c. Mortgage Debenture Stock .. | Stock 112 —115 112 —115 ses oes 

250,000 | Eastern ——. +" = = Telegraph, Limited ... | 10 157 — 16 157— 16 15} 153 

Do. 5 p. c. (Aus. Gov, Sub.), 1900, red. ann. drgs. re } er i 

70,600 | P 1 to 1,049, 3,976 to 4,396 | 100 134 —1L07 10 105 xd) 

250,2007; Do. do. Bearer Nos. 1050—3,975 and 4,327—6,400 ° ... 100 104 —107 102 —105 xd) 103} 

320,0007 | Do. .c. Debenture Stock Stock 113 —116 113 —116 os 

| f Eastern and South African Telegra: h, “Lta., 'B c. Mort. Deb. 1900 2 — 

spit redeem. ann. rte aml Registered Nos. 1 to 2,343 } aad vendipo a 1 
146,8002 | Do. do. do. to bearer, Nos. 2,344 to 5,500 ae 103 —106 101 —104 xd... 

300,0007 Do. do. 4 p.c. Mort. Debs. Nos. 1 to 2016, red. 1909 100 102 —105 102 —105 1042 ae 
49,900 | Electric Srestonsiian, Limited, Nos. 101 to 45,100 . oe 10 1g- 2 14-— 2 1# ly 
19,900 |*Electricit ppl Co. of Spain, Nos. 101 to 20,000 .. | 5 vee see vee wee vee soe 
100,000 | Elmore’s Ae Patent er Depositing Co., Ltd, Nos. 1 to 66,750 2 - s — 

91.195 | Elmore’s Patent Cop iting, Limited., Nos. 1 to 70,000... 2 — a 8] 

67,385 | Elmore’s Wire Mfg. ta, thos . 1 to 67,385, issued at 1 p.m., all pd, | 2 — 3 — 2] 

20,000 | Fowler-Waring Cables, a: 801 to 20,300 .. oe 10s. only -“ 5 i— 2 1— 2 om ae 
180,227 | Globe Telegraph -_ Trust, Limited ... Bu 10 9#— 10 937-10 | 10 98 
100,042 Do. 6 p.c. Preference 10 158— 15] 158— 153 15g 15}4 
150,000 | Great Northern rm. ‘Company Mt rey 10 19¥— 203 194— 20 xd| ; oe 
200,0007 Do. do. . c. Debs. (issue of 1883) 100 105 ~—108 105 —108 
12,1842 Greenwood and Batley, Ltd., ada Nos. 4667 to 14,000 aie 10 44— 5} 44— 5 | 

9,6002 | Do. c. Cumulative Preference, Nos. 2, 667 to 8,000 10 64— 74 6— T7xd... 

50,000 | India-Rubber, Gutta "Porcha and Telegraph Works, I Limited 10 224-— 23h | 23- 24 | 234 
200,0002 | Do. do. 44 p. c. “Dob, 1 100 102 —104 102 —104 cer oes 

,000 | Indo-European Telegraph, Limited 25 39 — 42 39 — 42 40 394 

11,334 | International Okonite, Ltd., Ordinary Nos. 22, 667 to 34,000 .. 10 2%—- 3h | 2— 3% |... wee 
30,000 ‘tLiverpool Electric Supply, "£3 10s. paid hes = 5 4yg— 475 | 4xs— 475 4y', 4 
10,000 fully paid 5 6i— 63 | 63— 68 | 64 5 
37,518 | London Pistno Brain Telegraph, Limited | net 10 4— 6 4— 6 : me 
100 ,0007 | Do. do. 6p.c. Debentures ... ... 100 107 —110 107 —)1u vs * 
49,900 |* Metropolitan Electric Supply, Ltd., Nos. 6,101 to 50,000 (£9 paid) 10 6— 64 6— 6h 63 6x5 
50,0007 Do. 5 p.c. debentures, 1 to5 ,000 in bonds of £10, £20, £40 sn 102 —105 102 —J05 - ove 

15,000 | Monte Video Telephone Co., Ord., Nos. 1 to 15 ,000 fully paid ae 5 14— 25 lg— 25 at g 
28,000 | Do. do. 6 p. c. Pref., Nos. 1 to peiaated paid 5 3— 4 3— 4]... oes 
455,867 | National Telephone, Limited, Nos. 1. to 438,984... ooo 5 54 — 58 44— 5 | Be 43 
15,000 | Do. 6p.c.Cum., ist Preference .. |. ... 10 14j— 154 | 147-153 |... ie 
15,000 | Do. 6. p. c. Cum. 2nd Preference ... 10 144— 14# 144— 14¥ 14} 14g 
90,950 | Do. 5 p. c. Non-cum. 3rd Pref., Nos. 1 to 90,950 . 5 53— 58 | si— 58 | 5s on 
726,477 | Do. 44 p.c. Deb. Stock Prov. Certs. fully ae 113-117 110 —115 xd) me 
48,8007 | New Telephone, Limited, Nos. 25,901 to 74,700 feo, paid) 10 . re “ . 

6,451 | Notting Hill Electric Lighting Company, Limited, fully paid... 10 t= 6 S= 6 a ° 
220,000 | Ori2ntal Telephone, Ltd., Nos. 80,001 to 300,000 (11s. only paid) 1 — #3 eee ee ee 
100,000/ | Pacific and European Tel., Ltd., 4 p. c. Guar. Debs., Nos. 1 to 1,000 100 101 —104 99 —102 xd) __.., ee 
11,802 | Reuter’s Limitea . 8 5— 6 5§— 6 5 oe 

18,680 | St. James’s & Pall Mall Electric Light Co., Ltd., Ord., 1c1—18, 780 5 7t— 7 fea. j | oa 
20,000 Do. do. 7 per cent. pret. Nos. 20,081 to 40,080 5 7#— 8 72— 8 | 84 oe 

3,381 | Submarine Cables Trust pe se Cert. 120 —125 120 —125 {| | lowe 

78,949 | Swan United Electric Light, Limited .. ee (£34 only paid) 5 2— 24 1Z7— 2} 24 19 
37,350 | Telegraph Construction and Maintenance, Limited . 12 34— 36 | 34 — 36 35 344 
150,0007 Do do. do. 5 p.c. Bonds, red. 1894 100 103 —106 | 101 —104xd\_... vi 
58,000 | United River Plate rae Limited ies 5 243- 3 | 24-— 3 24 25 
146,3707 Do. c. Debenture Stock Stock | 90—100 | 90 —100xd|... ; 
15,609 | West African Telegraph, Limi , Limited, es. 7,501 to 23,109 = 10 5s— 6 5h— 64 : 
260,9007 Do. 3 c. Debentures ove “ 100 99 —102 99 —102 | 
30,000 | West Coast of America Telegraph, Limited _ 10 3— 4 3— 4 
150,0002 Do. do. do. 8 p.c. Debs., repayable 19 1902 :.. 100 103 —107 99 —103 xd... 

64,242 Western and Brasiliao Telegraph, Limited ... ert 15 74— 7% W— 7 74 
33,129 Do. do. do, 6p.c. Cum, Preferred ... ow | 74 6 — 64 6 — 64 ~~ 
33,129 | Do. do. do. 65p.c. Deferred op 74 14— 2 lg- 2 a8 
178,200/7 Do. do. do. 6 p.c. Debentures Ga, Fe 1910 ~_ 100 106 -.-109 106 —109 109 
222,7002 Do. 6 p. c. Mort. Debs., series “ B” of ’80, red. Feb., 1910 100 106 —109 106 --109 
88,321 | West India and Panama ph, Limited... “3 10 14—- 13% l4t— 1 =e ~~ 
34,563 do. 6 p.c. Ist Preference 10 10%— 11} 104— 11 114 103 

4,669 Do. do do, 6 p.c. 2nd Preference... 10 94—104 94— 104 -” 

80,0007 Do. do. 5 per cent debentures (1917) No. 1 to 1,000 100 108 —111 105 —108 xd 1074 
$1,214,000 | Western Union of U.S. Tel., 7 p.c. 1st ing Bends (Building) Bonds $1,000 120 —125 120 —125 

169,0002 Do. do. 6 p. c. Sterlin; 10U 100 —105 100 —103 

19,900 |*Wesi minster Liectric Supply Corp., Ord., Ros. 1U1 to 42.953 5 5i— 32 5i— 52 "Bye 





s Subject to b'ounders’ Shares. 











t Quotations on Liverpool Stock Exchange. 

















t Unless otherwise stated all shares are fully paid. 
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ELECTRIC SUPPLY COMPANIES’ RULES 
FOR THE WIRING OF HOUSES. 


(Concluded from page 786, Vol. 32.) 


Tue following rules, which are those of the Westminster 
Company, practically represent those adopted by low pressure 
companies generally :— 


INSTALLATION WorK Rvtgzs. 


Wiring.—All the work inside houses is to be carried out in accord- 
ance with the rules issued by the fire insurance companies. 

The insulation resistance of wire used to be not less than:—(1) In 
dry places, 300 megohms per mile. (2) In damp places, 600 meg- 
og per mile. (3) In plaster work and walls, 1,000 megohms per 
mile. 

No ” az should be made in wires which are to be buried in casing 
in walls. 

All joints in the insulation to be covered with at least six laps of 
pure rubber, the braiding, cotton, or tape should be cut away on 
either side of the joint, leaving the insulating material and copper 
conductor to be covered with the pure rubber. When this has been 
put on the whole may be covered with protecting tapes, each layer 
to be soaked in India-rubber solution. 

Branch Circuits.—No switch should turn on at one time more lamps 
than require a current of 10 ampéres. Each branch circuit must be 
provided with means of disconnecting it on both poles. 

No disused circuit is allowed to be left with the current on the 
wires, but must be cut off close to the mains, or double pole cut-outs 
ae be introduced between the mains and branch and the fuse wires 

eft out. 

Fittings.—In all cases where fittings in connection with gas pipes 
are used, the whole fitting must be insulated in an efficient manner 
from the wall and the gas supply pipe, and all the metal lamp- 
holders must be insulated by ebonite or other suitable material from 
the fitting. 

No combination gas and electric light fittings are to be used unless 
they bave been specially examined and passed by the corporation's 
inspector. 

Fuses and Switches.—Both wires of each circuit to be provided with 
cut-outs, and at the entrance to each house two single pole cut-outs 
and two single pole switches or a double pole cut-out and switch to 
be fixed to the house mains. 

All fuses should be marked with name plates, showing what circuits 
they control. 

Main Fuses.—At any time after an installation has been tested and 
passed by the inspector, he will, on request, insert the fuse wires in 
the main cut-out. Under no circumstances whatever must these fuses 
be inserted for the first time by the wiring contractor or by the 
householder. 

If at any later time the corporation’s main fuse should go, the 
householder should at once send word to the central station from 
which he is supplied with current, which is always open, in order 
that the cause of failure may be ascertained and a new fuse 
inserted. 

Testing.—On receipt of notice at the head office that the work is 
ready, the corporation will send their inspector, who will make a test 
and examination free of charge. If it turns out that the installation 
is not ready for testing, or if it fail to pass the test, a fee of 10s. 6d. 
must be paid at the head office of the corporation before another test 
or inspection can be made. 

Notice in writing must be given to the corporation, at their head 
office, by the contractors, at least 48 hours before a supply is required 
to be turned on. 

The corporation will not supply current to any installation :— 

(1) If there are any temporary wires or fittings. 

‘ @) If the whole of the work is not completed and all fittings 
xed. 

(3) If when testing with a pressure of 100 volts the insulation 
resistance is below the following standard :— 


For 12 lamps e oe 5 megohms. 
“ ae oe ies 25 a 
» © , oo ~ 15 i 
ae eee one 1°25 a 
a yee = 10 
= lp — O75 ~~, 
9 200 oz, on om 05 ‘ 
» 250 ,, ra — 03 ” 
” 300 ” °° 0-2 ” 


Previous to a test being made by the corporation’s in tor, eve 
fuse in the whole installation a be aaaeel, all sallieas iooaeh 
on, and the lamps removed ; a test for insulation between wires will 
then be made, and in no case must this insulation fall below 75,000 
ohms. After the test under these conditions is completed, all the 
lamps must be put in, and it is the duty of the inspector to see that 
every lamp lights properly. 

Presswre.—The current will be supplied at a pressure of 100 volts 
at the consumer’s main cut-out. 

Three- Wire System.—In any installation containing more than 200 
lamps, or requiring a large and variable supply of current, or current 
for motive power, the corporation reserve to themselves the right of 
supplying at a pressure of 200 volts, with sub-divided circuits of 100 
volts each. 


_ Motors.—All motors must be mounted so that they are efficient] 

insulated from earth, the insulation test required will be in accord- 
ance with the above rule, and will be takn at the equivale:.t number 
of lamps as represented by the energy required by the motor. It is 


in most cases advisable that motors should be wound for a pressure 
of 200 volts, and wherever the starting current can under any circum- 
stances exceed 10 ampéres, this must be arranged, unless special per- 
mission to the contrary be given. In every case it is essential that a 
starting resistance, with a sufficient number of contacts, should be 
placed in the motor circuit, and so proportioned that the starting of 
the motor shall under no circumstances cause visible disturbance to 
any lights upon its own or neighbouring circuits. 

Are Lamps.—All arc lamps fixed out of doors must have a porcelain 
insulator of approved pattern between the lamp and the bracket or 
support of the lamp, even in cases where the framework of the lamp 
is not in connection with the circuit. Where the lampis to be often 
turned on or off, a resistance must be provided to reduce the rate at 
which the current is thrown on, to the satisfaction of the inspector. 

Street Lamps.—Where incandescent lamps are used in lamp-posts, 
and metal frame incandescent lamp-holders are used fixed to a pipe 
inside the lantern, an insulating piece of ebonite or porcelain must be 
inserted between the lamp-holder and the pipe, to prevent an earth 
circuit being formed by a faulty lamp or by a strand of the wire used 
touching the body of the lampholder. 

Service Mains.—The corporation, in all cases, lay the service mains 
between their mains and the consumer’s premises. 

The corporation will only bring the service mains into the con- 
sumer’s premises, at a point nearest to their service manholes, and 
will fix the end of their service mains into a cut-out box. 

The consumer’s house mains must be brought out as far as the cor- 
poration’s cut-out box, and the ends left ready for sweating in, which 
will be done by the corporation. 

House mains from the corporation’s service cut-out box into the 
house, passing through damp vaults or out in the open, must have an 
insulation resistance of 2,000 megohms per mile, and must be laid in 
waterproof wood casing, or lead or iron pipes. 

The corporation do not undertake any wiring or other work which 
the consumer has to pay for. All such work is to be carried out by 
the wiring contractor. 

The corporation on receiving proper notice in writing, addressed to 
their head office, will point out the position their cut-out box will 
occupy. 

Meiers.—'The corporation supply at a fixed rental all meters to be 
used on their lighting circuits. Their inspector will fix the position 
of the meter, which should be as near the point where the service mains 
enter the consumer’s house as possible. To avoid expense it is most 
desirable that the corporation should be communicated with while 
the work of installation is in progress, in order that the place for the 
meter may be fixed as early as possible, the householder having pre- 
viously made proper application to the corporation for a supply of 
current. 

The contractor should leave a bight of from 5 to 6 feet long for the 
connection to the meter, but these connections will in cases be made 
by the corporation. 

Leakage.—In the event of the insulation resistance of an installa- 
tion falling below 5,000 ohms, after a supply has been turned on, and 
if the servants of the corporation are not allowed to find or remedy 
the fault, the whole of the installation will be cut off until the fault 
has been put right; any expenses the corporation are put to in finding 
such fault are to be repaid to the corporation by the consumer. 

Any circuit which is found defective by the inspector, will be dis- 
connected from the supply, and a printed notice will be affixed at the 
junction of this circuit with the supply, forbidding the use of this 
defective circuit until put in order and passed by the inspector. 

Increase of lighting.—In the event of an increase in the lighting 
of an installation after a supply has commenced, necessitating 
alterations or additions to the wiring, notice in writing to the corpo- 
ration must be given, and all such work will be tested by the corpo- 
ration when finished, prior to turning on the increased supply. 

Failure of such notice is liable to enforce the corporation to cut off 
the whole installation (vide leakage). 

The Act provides that in case of electric energy being used or dealt 
with by any consumer in such a manner as to “ unduly or improperly 
interfere with the efficient supply of energy to any other body or 
person,” the corporation may, if they think fit, discontinue the 
supply so long as such interference continues. 








ON LIGHT AND OTHER HIGH FREQUENCY 
: PHENOMENA.* 


By NIKOLA TESLA. 
(Continued from page 757, Vol. 32.) 


On CurRENT oR Dynamic Exxctricrry PHENOMENA. 


So far, I have considered eras 4 effects produced by a varying 
electrostatic force in an insulating medium, such as air. When such a 
force is acting upon a conducting body of measurable dimensions, it 
causes within the same, or on its surface, displacements of the elec- 
tricity and gives rise to electric currents, and these produce another 
kind of phenomena, some of which I shall presently endeavour to 
illustrate. In presenting this second class of electrical effects, I will 
avail myself principally of such as are producible without any 


* A lecture delivered before the Franklin Institute, at Philadelphia, 
Febru 24th, 1893, and before the National Electric Light Associa- 
tion, at St. Louis, Mo., March 1st, 1893. 
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return circuit, hoping to interest you the more by presenting these 
phenomena in a more or less novel aspect. a: ; 

It has been for a long time customary, owing to the limited experi- 
ence with vibratory currents, to consider an electric current as some- 
thing circulating in a closed conducting path. It was astonishing at 
first to realise that a current may flow through the conducting path 
even if the latter be interrupted, and it was still more surprising to 
learn that sometimes it may be even easier to make a current flow 
under such conditions than through a closed path. But that old idea 
is gradually disappearing, even among practical men, and will soor 
be entirely forgotten. 

If I connect an insulated metal plate, p, fig. 11, to one of the ter- 





SHOWING. Errects oF CURRENTS FLowinc THROUGH OPEN CircuIts. 


minals, T, of the induction coil by means of a wire, though this plate 
be very well insulated, a current passes through the wire when the 
coil is set to work. First I wish to give you evidence that there is a 
current passing through the connecting wire. An obvious way of 
demonstrating this is to insert between the terminal of the coil and 
the insulated plate a very thin platinum or German silver wire, w, 
and bring the latter to incandescence or fusion by the current. This 
requires a rather plate, or else current impulses of very high 
potential and frequency. Another way is to take a coil, ©, fig. 11, con- 
taining many turns of thin insulated wire, and to insert the same in 
the path of the current to the plate. When I connect one of the 
ends of the coil to the wire leading to another insulated plate, p, and 
its other end to the terminal, T;, of the induction coil, and set the 
latter to work, a current passes through the inserted coil, c, and the 
existence of the current may be made manifest in various ways. For 
instance, I insert an iron core, i, within the coil. The current being 
one of very high frequency, if it be of some strength, will soon bring 
the iron core to.a noticeably higher temperature, as the hysteresis 
and current losses are great with such high frequencies. One might 
take a core of some size, laminated or not, it would matter little; but 
ordinary iron wire, 7th or {th of an inch thick, is suitable for the 
purpose. While the induction coil is working, a current traverses 
the inserted coil, and only a few moments are sufficient to bring the 
iron wire, 7, to an elevated temperature sufficient to soften the sealing- 
wax, 8, and cause a paper washer, p, fastened by it to the iron wire, 





Fia. 12.—CoNVERSION ON OPEN CIRCUIT WITH CoIL AND 
INSULATED PLaTE. 


to fall off. But with the apparatus such as I have here, other much 
more interesting demonstrations of thiskind can be made. I havea 
secondary, 8, fig. 12, of coarse wire, wound upon a coil similar to the 
first. In the preceding experiment the current through the coil, c, 
fig. 11, was very small; but there being many turns, a strong heating 
effect was, nevertheless, produced in the iron wire. Had I passed 
that current through a conductor, in order to show the heating of the 
latter, the current might have been too small to produce the effect 
desired. But with this coil provided with a secondary winding, I 
can now transform the feeble current of high tension which passes 
through the primary, P, into a strong secondary current of low tension, 
and this current will quite certainly do what I expect. In a small 











Sy St 
CONVERSION ON OPEN CIRCUIT WITH CoIL ALONE. 


glass tube (¢, fig. 12), I have enclosed a coiled platinum wire, w, this 
merely in order to protect the wire. On each end of the glass tube 
is sealed a terminal of stout wire, to which one of the ends of the 
platinum wire, w, is connected. I join the terminals of the secondary 
coil to these terminals, and insert the primary, p, between the insu- 
lated plate, P,, and the terminal, 1,, of the induction coil, as before. 
The latter being set to work, instantly the platinum wire, w, is ren- 
dered incandescent, and can be fused, even if it be very thick. 





Instead of the platinum wire I now take an ordinary 50-volt 16 
C.P. lamp. When I set the induction coil in operation the lamp fila- 
ment is brought to high incandescence. It is, however, not necessary 
to use the insulated plate, for the lamp (/, fig. 18) is rendered incandes- 
cent even if the plate, p,, be disconnected. The secondary may also 
be connected to the primary as indicated by the dotted line in fig. 13, 
to do away more or less with the electrostatic induction or to modify 
the action otherwise. 

I may here call attention to a number of interesting observations 
with the lamp. First, I disconnect one of the terminals of the lamp 
from the secondary, s. When the induction coil plays, aglow is noted 
which fills the whole bulb. This glow is due to electrostatic induc- 
tion. It increases when the bulb is grasped with the hand, and the 
capacity of the experimenter’s body thus added to the secondary 
circuit. The sevondary, in effect, is equivalent to a metallic coating, 
which would be placed near the primary. If the secondary, or its 
equivalent, the coating, were placed symmetrically to the primary, 
the electrostatic induction would be nil under ordinary conditions, 
that is, when a primary return circuit is used, as both halves would 
neutralise each other. The secondary is in fact placed symmetrically 
to the primary, but the action of both halves of the latter, when only 
one of its ends is connected to the induction coil, is not exactly equal ; 
hence electrostatic induction takes place, and hence the glow in the 
balb. I can nearly equalise the action of both halves of the primary 
by connecting the other free end of the same to the insulated plate, 
as in the preceding experiment. When the plate is connected, the 
glow disappears. With a smaller plate it would not entirely dis- 
appear, and then it would contribute to the brightness of the filament 
when the secondary is closed, by warming the air in the bulb. 

To demonstrate another interesting feature, I have adjusted the 
coils used in a certain way. I first connect both the terminals of the 
lamp to the secondary, one end of the primary being connected to the 
terminal, 1,, of the induction coil, and the other to the insulated 
plate, P,, as before. When the current is turned on the lamp glows 
brightly, as shown in fig. 14, in which c is a fine wire coil and s a 
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EFFECT OF ATTACHED PLATE WITH Low FREQUENCIES. 


coarse wire secondary wound upon it. If the insulated plate, P,, 1s 
disconnected, leaving one of the ends, a, of the primary insulated, 
the filament becomes dark, or generally it diminishes in brightness 
(tig. 14a). Connecting again the plate, P,, and raising the frequency 
of the current, I make the filament quite dark or barely red, fig. 15d. 
Once more I will disconnect the plate. One will, of course, infer that 
when the plate is disconnected the current through the primary will 
be weakened, that therefore the E.M.F. will fall in the secondary, s, 
and that the brightness of the lamp will diminish. This might be 
the case, and the result can be secured by an easy adjustment of the 
coils, also by varying the frequency and potential of the currents. 
But it is, perhaps, of greater interest to note that the lamp increases 
in brightness when the plate is disconnected (fig. 15a). In this case, 
all the energy the primary receives is now sunk into it, like the charge 
of a battery in an ocean cable, but most of that energy is recovered 
through the secondary and used to light the lamp. The current 
traversing the primary is strongest at the end, /, which is connected 
to the terminal, 1,, of the induction coil, and diminishes in strength 
towards the remote end, a. But the dynamic inductive effect exerted 
upon the secondary, s, is now greater than before, when the suspended 
plate was connected to the primary. These results might have been 
produced by a number of causes. For instance, the plate, Pp, being 
connected, the reaction from the coil, c, may be such as to diminish 
the potential at the terminal, 1,, of the induction coil, and therefore 
weaken the current through the primary of the coil,c. Or the dis- 
connecting of the plate may diminish the capacity effect with relation 
to the primary of the latter coil to such an extent that the current 
through it is diminixhed, though the poteuatial at the terminal, 1, of 
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the induction coil may be the same or even higher. Or the result 
might bave been produced by the change of phase of the primary and 
secondary currents and consequent reaction. But the chief deter- 
mining factor is the relation of the self-induction and capacity of 
coil, c, and plate, P;, and the frequency of the currents. The greater 
brightness of the filament in fig. 15a is, however, in part due to the 
heating of the rarefied gas in the lamp by electrostatic induction, 
which, as before remarked, is greater when the suspended plate is 
disconnected. 



































EFFECT oF ATTACHED PLATE WITH Hicu FREQUENCIES. 


Still another feature of some interest I may here bring to your 
attention. When the insulated plate is disconnected and the 
secondary of the coil opened, by approaching a small object to the 
secondary, but very smal] sparks can be drawn from it, showing that 
the electrostatic induction is small in this case. But upon the secon- 
dary being closed upon itself or through the lamp, the filament 
glowing brightly, strong sparks are obtained from the secondary. 
The electrostatic induction is now much greater, because the closed 
secondary determines a greater flow of current through the primary, 
and principally through that half of it which is connected to the 
induction coil. If now the bulb be grasped with the hand, the 
capacity of the secondary with reference to the primary is augmented 
by the experimenter’s body, and the luminosity of the filament is 
increased, the incandescence now being due partly to the flow of cur- 
rent through the filament and partly to the molecular bombardment 
of the rarefied gas in the bulb. 


in the circuit of which is a coil, c. The currents induced in the 
secondary energise the iron core, 7, which is preferably, but not neces- 
sarily, subdivided, and set the metal disc, d, in rotation. Such a 
motor, My, as diagrammatically shown in fig. 16 II., has been called a 
“magnetic lag motor,” but this expression may be objected to by 
those who attribute the rotation of the disc to eddy currents circu- 
lating in minute paths, when the core, i, is finally subdivided. In 
order to operate such a motor effectively on the plan indicated, the 
frequencies should not be too high, not more than 4,000 or 5,000, 
and though the rotation is produced even with 10,000 per second, or 
more. 
In fig. 16 I., a motor, m,, having two energising circuits, a and B, 
is diagrammatically indicated. The circuit, a, is connected to the 
line, L, and in series with it is a primary, Pp, which may have its free 
end connected to an insulated plate, p,, such connection being indi- 
cated by the dotted lines. The other motor circuit, B, is connected 
to the secondary, s, which is in inductive relation to the primary, P. 
When the transformer terminal, 1), is alternately electrified, currents 
traverse the open line, L, and also circuit, a, and primary,P. The 
currents through the latter induce secondary currents in the circuit, 
8, which pass through the energising coil, 8B, of the motor. The cur- 
rents through the secondary, 8, and those through the primary, P, 
differ in phase 90°, or nearly so, and are capable of rotating an arma- 
ture placed in inductive relation to the circuits, a and B. 
In fig. 16 III., a similar motor, m;, with two energising circuits, a, 
and 8, is illustrated. A primary, P, connected with one of its ends 
to the line, 1, has a secondary, s, which is preferably wound for a 
tolerably high E.M.F., and to which the two energising circuits of the 
motor are connected, one directly to the ends of the secondary, and 
the other through a condenser, c, by the action of which the currents 
traversing the circuit, a, and B,, are made to differ in phase. 
In fig. 16 1V., still another arrangement is shown. In this case two 
rimaries, P; and P., are connected to the line, L, one through a con- 
enser, C, of small capacity, and the other directly. The primaries 
are provided with secondaries, s, and s2, which are in series with the 
energising circuits, a. and Bo, and a motor, M;, the condenser, c, again 
serving to produce the requisite difference in the phase of the currents 
traversing the motor circuits. As such phase motors, with two or 
more circuits, are now well known in the art, they have been here 
illustrated diagrammatically. No difficulty whatever is found in 
— a motor in the manner indicated, or in similar ways, and 

though such experiments up to this day present only scientific 
interest, they may, at a period not far distant, be carried out with 
practical objects in view. 

It is thought useful to devote here a few remarks to the subject of 
operating devices of all kinds, by means of only one leading wire. 
It is quite obvious that when high frequency currents are made use 
of, ground connections are—at least when the E.M.F. of the currents 
is great—better than a return wire. Such ground connections are 
objectionable with steady or low frequency currents, on account of 
destructive chemical actions of the former, and disturbing influences 
exerted by both on the neighbouring circuits; but with high fre- 
quencies, these actions practically do not exist. Still, even ground 
connections become superfluous when the E.M.F. is very high, for 
soon a condition is reached when the current may be passed more 
economically through open than through closed conductors. Remote 
as might seem an industrial application of such single wire transmis- 
sion of energy to one not experienced in such lines of experiment, it 
will not seem so to anyone who for some time has carried on investi- 
gations of such nature. Indeed, I cannot see why such a plan should 
not be practicable. Nor should it be thought that, for carrying at 
such a plan, currents of very high frequency are implicitly required, 
for just as soon as potentials of, say, 30,000 volts are used, the single 








The preceding expcriments will have prepared one for the next 
follow ing results of interest obtained in the course of these investi- 
gations. Since I can pass a current through an insulated wire merely 
by connecting one of its ends to the source of electrical energy, since 
I can induce by it another current, magnetise an iron core, and, in 
short, perform all operations as though a return circuit were used, 
clearly I can also drive a motor by the aid of only one wire. On a 
former occasion I have described a simple form of motor com- 
prising asingle exciting coil, an iron core and disc. Fig. 16 illus- 
trates a modified way of operating such an alternate current motor 
by currents induced in a transformer connected to one lead, and 
several other arrangements of circuits for operating a certain class of 
alternate motors founded on the action of currents of differing phase. 
In view of the present state of the art, it is thought sufficient to de- 
scribe these arrangements in a few words only. In the diagram, 
Fig. 16 I1., shows a primary coil, p, connected with one of its ends te 
the line, L, leading from a high tension transformer terminal, 1;. In 
inductive relation to this primary, P, is a secondary, 8, of coarse wire, 
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wire transmission may be effected with low frequencies, and ex- 
periments have been made by me, from which these inferences are 
made. (To be continued.) 








PROCEEDINGS OF SOCIETIES. 


Institution of Electrical Engineers. 

ON THE PREVENTION AND ConTROL OF SPARKING; CONTINUOUS- 
Current Dynamos wiTHOUT WINDING ON THE Fie~tp MaGNgT1s, 
AND ConsTANT-PREssuRE Dynamos witHouT SERIES WINDING. By 
W. B. Sayers, Associate. Paper read May 11th, 1893. 


The object of this paper is chiefly to lay before the Institution 
certain means for bringing under independent control the commuta- 
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tion of ring and drum armatures for continuous currents. The 
limits dependent on considerations of sparking at the brushes being 
thereby done away with, a new field of design is opened up. 

Mr. Swinburne and Mr. Esson—the former in his paper read 
before this Institution in 1890, and the latter in his papers in 1890 
and 1891—both give expressions for the maximum load which can be 
carried without sparking; these expressions are in terms of the 
ampére-turns upon the armature, the length of the air space, the 
angle subtended by the polar surfaces of the field magnets, and the 
forward induction. Thus it is recognised that in ordinary ring and 
drum armature machines the consideration of sparking fixes, or at 
least limits in one direction, some of the most important elements in 
the design of the machine, and is not separately controllable. A 
practical result from this is that the lightening of machines by put- 
ting the conductors in tunnels, reducing the air space to a mere 
clearance—which has been proposed from time to time, notably by 
Mr. Swinburne, and which is the condition in which minimum exci- 
ting force is required, and, consequently, the condition of minimum 
weight of magnets—has not been hitherto practicable. 

The conditions of sparkless collection, when no special means are 
employed for bringing about the reversal of the sections as they pass 


The preveidion and control of Sparkang. 
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the diameter of commutation, are now well understood; but as I 
have found it somewhat difficult to describe the action of the devices 
which I wish more particularly to bring under consideration, I have 
prepared four diagrams which I think represent the action fairly well, 
and which will at least be useful as a stepping stone towards that 
which I wish to describe later on. 

In diagrams 1 to 8 I have ventured to distinguish the currents 
flowing from the two halves of the armatures by red and blue colour- 
ing* beside the wires in which they are flowing. This is merely to 
enable me to refer briefly to the two halves of the current, and to 
clearly distinguish them in the diagrams. 

Diagrams 1 to 4 represent part of an ordinary ring armature 
machine spread out flat. Suppose, as is the case usually, the brush 
makes contact over an angular breadth equal to that of one section 
of the commutator, or a little more; then the current reaches the 
brush alternately through one commutator bar, and through two. 
Figs. 1 and 3 represent diagrammatically these two conditions. In 
fig. 1 the commutator bar, c, is represented centrally under the brush. 





*In the blocks — —— stands for red colouring and —.—.— 
stands for blue colouring. 





In this position the currents flowing from the two halves of the 
armature unite in the commutator connection, B, and flow thence 
through the commutator bar to the brush. As the armature moves 
onward in the direction indicated by the arrow, the armature coil, a, 
is seen to be short-circuited under the brush. The current flowing 
in it at the moment when it becomes short-circuited would be counter 
clock-wise, looking from the lower end, but the coil, from its position, 
is beginning to cut lines of force in a sense tending to induce a clock- 
wise current. The counter clock-wise current therefore falls, and at 
the same time a current rises in B', such that the current in B, plus 
the current in a, equals at any moment the half-armature current. 
Fig. 2 represents the position when the red half is equally divided 
between B and B!, B carrying in addition the whole of the blue half. 
The next stage is shown in fig. 3, when the current in the armature 
coil, A, is passing through zero value ; at this instant the blue half of 
current flows to the brush by B alone, and the red half by B! alone. 
A clock-wise current now commences to rise in A, the current in B 
falling correspondingly. Fig. 4 shows the position when the blue 
half is equally divided between B and B', while B! carries in addition 
the whole of the red half. As the armature still moves on, the posi- 
tion shown in fig. 1 is again reached, the current in a having risen, 
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under the influence of the induction, to the value of half the arma 
ture current. At the instant when this is so, the current in B?, fig. 1 
(which we now look upon as B moved through the angular distance 
of one section), is necessarily zero, and if the tip of the brush breaks 
connection with the commutator at this instant the break will be 
sparkless. 

Several devices have from time to time been proposed for control- 
ling sparking at the brushes of dynamo machines—notably the use of 
reversing pole-pieces. Mr. Hookham, of Birmingham, told me—I 
think in 1889—that he had succeeded in obviating the necessity of 
moving the brushes for varying loads by their means. Mr. Swinburne 
has also advocated the use of reversing pole-pieces; and Mr. Edison 
has from time to time since 1883 patented various arrangements 
with the object of introducing a counter of electromotive force into 
the short-circuited coil, with the object of avoiding sparking and the 
necessity for moving the brushes with varying loads. 

Still, there would appear to be in the minds of some a vague idea 
that sparking is due generally toan abnormal current being generated 
in the coil which is short-circuited under the brush. That is far from 
being true as a general rule, as appears from the actions I have 
described. An excessive current can only be reached in the short- 
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circuited coil after the requisite reversal has taken place. Take fig. 1. 
If the brush does not break at the instant here depicted, the current 
in the armature coil a? will rise above the value of half-armature 
current, a back current being started in B? which flows round through 
a? and B to the brush, and may be considered as superimposed upon 
the half-armature current in a? and B, when the break occurs, there 
will therefore be a spark, which, it may be noted, will tend to main- 
tain itself as an arc across the insulation between c and c*. This 
excess current in a? and B, then, only occurs after the reversal of the 
section has been duly accomplished—that is, when the reversing of 
the section has been carried too far. Now moving the brushes back 
so that the coil is short-circuited in a slightly weaker field would at 
once correct this fault. We must, therefore, conclude that if with a 
given load there is no sparkless position for the brushes of a machine, 
it is because the coil which has been short-circuited under the brush 
comes mechanically into the circuit with too little or no current in it, 
or, in a very bad case, even with the current still in the wrong direc- 
tion. In other words, the reversal has only been partially effected, or 
not effected at all, by the inductive action of the field. Ifin an 
ordinary machine (speaking of generators) the brushes are shifted 
backwards so that the armature coils are short-circuited while cutting 
lines of force of such direction as not to tend to reverse the current 
in them at all, but rather to increase it, the reversal is only accom- 
plished by the mechanical make-and-break action of the brushes and 
commutator sections, and is consequently accompanied with violent 
sparking. I think it is abundantly clear, then, that excess of current 
in the cvil which is commutated is never in practical work the cause 
of sparking, but that, on the other hand, sparking which cannot be 
got rid of by shifting the brushes forward is due.to the current of the 
coil-being too small when the break occurs between the commutator 
section and the brush. 

It is still the practice with some makers to use driving pins at in- 
tervals, causing a greater angularspace between some of the armature 
sections than the normal, and the consequence is that the brushes 
cannot be in the correct position for all the armature coils at the same 
time. Such machines will invariably be found to be marked at the 
commutator in a manner regularly increasing and decreasing in re- 
lation to the position of the driving pins: the marking will be more or 
less distinct, according to the nearness to the same position in which the 
brushes are set from time to time for the same loads ; because, if in such 
machines the brush is shifted through a small angle, the sparking is 
transferred from some sections to others, so that if the brushes are 
moved about sufficiently the sections will all get marked alike. When 
the pins are necessary there seems to me to bea very simple remedy 
for the defect under consideration. I suggested this remedy to Mr. 
Crompton about 18 months ago, but I do not know whether he has 
made any experiments with it. The remedy is to make the divisions 
in the commutator to correspond with the divisions of the armature 
sections. Thus, in the position corresponding to the position of a 
driving pin there would be a commutator bar having an angular width 
equal to the normal width of a section, plus the angular width occupied 
by the driving pin. For good appearance the width of pin might be 
equal to the angular width of the commutator section, and a dummy 
section connected to one of its neighbours put in the commutator at 
the position corresponding to the position of the driving pin. 

Before describing the special means by which I secure the sparkless 
reversal of the section under the brush at any desired place between 
the horns of the pole-pieces, I may briefly state the characteristic 
features of the new machines which the use of the devices referred to 
has enabled me to design. These are as follows:—The air space is a 
mere clearance—-1 millimetre. The reversal of the sections is effected 
by inductors, or coils, which I have called “ commutator coils,” inde- 
pendent of the main winding ; these commutator coils are so arranged 
as to be acted on by the pole-tip, which is strengthened by the arma- 
ture current, and the brushes of the machines when run as generators 
are set with a backward lead instead of a forward one. The commu- 
tator coils enabling me to reverse the armature sections just after they 
have emerged from under the strengthened pole, the result is that 
what have hitherto been called back turns of the armature winding 
become forward turns, and the effect of the cross induction is to 
increase the reversing field instead of to diminish it, and the manner 
in which they operate in producing it. 

The machine illustrated in diagram No. 9 has all of these features. 
It is self-exciting by means of the armature winding only—that is, it 
generates a current, behaving like a series machine, of course—without 
any winding at all upon the magnets, which may, therefore, more pro- 
= be called keepers ; and its runs absolutely without spark at the 

rushes. 

Before further describing this particular machine, I will describe 
as clearly as I can the means which I adopt for obtaining these 
results. 

Figs. 5 to 8 represent diagrammatically a ring armature machine 
wound with “ commutator coils” for causing the reversal of the arma- 
ture sections close against the horn, which is strengthened by the 
armature reaction. The commutator coils consist of coils wound 
around the armature core, and each connected at one end to the main 
winding at points between the sections, and at the other end to the 
commutator segments. There are thus as many commutator coils as 
there are sections in the armature. The commutator coils are placed 
at an angular distance from the sections of the winding between which 
they are connected, being from one to two sections nearer the pole 
horn which is strengthened by the armature current. The direction 
of winding of the commutator coils relatively to the main winding is 
such that if the winding is followed around the core from a point in the 
main winding under the “ flux ” horn—which I have ventured toname 
the horn, which is strengthened by the armature current—in the direc- 
tion which leads out from under the tip of the horn to a point where 
a commutator coil branches off, and the commutator coil is then 
followed, the wire leading to, and forming, the commutator coil 
doubles back under the flux horn and is then wound around the core 


in the same direction as that followed when tracing the main winding. 
This will be seen clearly on referring to fig. 5. Starting from the 
point, #, and following the main winding down to the point, pD, then 
passing up commutator coil, B, it will be seen to pass around the core 
in the same direction as the main winding. 

Figs. 5, 6, 7 and 8 represent four stages in the commutation of an 
armature by means of my commutator coils, corresponding to the four 
_— represented in respect of ordinary winding in figs. 1, 2, 3 
and 4, 

In the following description it will be seen that the actions depend 
essentially upon the difference of pressure induced in the two or more 
commutator coils concerned at any time, and it follows that the 
angular distance between the coils must be considerably greater than 
the length of the air space, otherwise the difference between the 
E.M.F. generated in the two bars may be insufficient. This necessity, 
of course, fits admirably with the conditions in short air space 
machines. I have, indeed, made no experiments up to the present 
with the device on smooth core armatures, but when used on such 
machines I think it would be necessary to reduce the number of 
sections in the armature to less than the usual practice, so as to get a 
sufficient distance between the two commutator coils or bars to pro- 
duce the required preponderence of pressure in one of the two or more 
segments under the brush. 

Fig. 5 illustrates the approximate conditions when one commutator 
plate is central under the brush. The red half of the armature current 
meets the blue half at the point, p, whence the whole current passes 
by the commutator coil; B, to the brush; and it will be noted that as 
the coil, B, is just under the tip of the pole horn, the E.M.F. due to 
one turn is generated in it, and is added to that generated in the main 
winding. This being the case at the other brush also, the effect of the 
commutator coils in increasing the E.M.F. is equal to that produced 
by four of the main conductors on the periphery of the armature. 
Fig. 6 represents the armature a quarter section further on than fig. 5. 
The commutator coil, 8, having moved away from the pole-tip, and 
consequently into a weaker field, has less E.M.F. generated in it; there 
is also a fall of potential throughout its length, due to the resistance 
of the conductor. The commutator coil, B', however, which is 
now in contact with the brush, is still under the pole, and B and B! 
are united at their inner ends by the main winding, section A. Now 
the main winding, section A, although yet a considerable distance 
from the neutral zone, is cutting feW lines of force compared with a 
coil under the flux horn. Under these conditions, then, the cur- 
rent which was flowing in B is transferred to B' under the action of 
the resultant E.M.F. in the circuit, composed of armature coil, a, and 
commutator coils, B and B', completed by the brush. 

Fig. 6 shows the instantaneous condition a quarter section further 
on than that shown in fig. 5, half the red half of armature current 
flowing through B!, the other half flowing through the armature coil, 
A, and joining the blue half at p, and thence through B to the com- 
mutator. 

Fig. 7 shows the point half a section from the starting point de- 
picted in fig. 5, where the current in the armature, section a, is at 
zero value, the red half of armature current flowing out by B', and 
the blue half by B. 

Fig. 8 shows a point three-quarters of a section from the starting 
position, when half the blue half is still flowing to the brush vid B, 
while the other half has commenced to flow around a (thus starting 
the current in the required direction in A); arriving at the point, p, 
it joins the red half, and flows through B' to the brush. Fig. 5 may 
be regarded as the next stage, the armature having moved through an 
angular distance equal to one section; the current in B® (which we 
regard as B moved one section on) is almost extinct; a is carrying 
nearly the normal = half armature current, and by the time the 
commutator segment breaks with the tip of the brush, the current 
flowing from it will be zero, and the break consequently sparkless. 


(To be continued.) 





Physical Society. 
At the meeting of the Physical Society on the 9th inst., Prof. S. P. 
THompson read SomE Notes on Poorometry, one of them being on 
the question of using the ELzcrric Arc As A StanDARD OF LIGHT. 

Since 1878 the positive crater has been used asastandard of white- 
ness, and last year both the author and Mr. Swinburne suggested that 
a given area of crater might be used as a standard of light. This 
proposal has since been carried out by M. Blondel. Since the in- 
trinsic brilliancy of the crater is high, it necessitates very small 
apertures, or else the use of standards of large candle-power. Advan- 
tages of using powerful standards are pointed out in the paper. With 
a circular hole 1 mm. in diameter, a standard of about 55 candles 
could be obtained; with such a source, benches longer than usual 
would be preferable. At the end of the note, the errors which may 
be introduced by using, as an arc standard, a hole in a plate of 
sensible thickness, when viewed obliquely, are investigated, as well 
as those due to inaccuracy of setting the plane of a hole made in foil, 
perpendicular to the photometer bench. 

Major-General Frstina, in opening the discussion on both papers, 
said reflection from the sides of the hole in a thick plate would tend 
to lessen the error calculated by Prof. Thompson. The ordinary im- 
purities in carbon were not likely to alter the brilliancy of the crater. 
Captain Abney and himself had no reason to distrust its constancy. 
Both the vibrating photometer and Mr. Trotter's arrangement would 
be very useful. 

Dr. Sumpnze said his photometric experience had been obtained 
with the Bunsen, Jolly, and Lummer-Brodhun types. With the 
two former, the inaccuracy arising from uncertainty of adjustment 
was about 4 percent. Changes of 0:4 per cent. (average) resulted 
from reversing the screens. The Lummer-Brodhun instrument 
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(which he described) was better than either of the other two, the 
average error being about } per cent. 

Mr. ALEx. WriGut thought scientific men gave too little attention 
to the question of light standards. Photometers could be relied on 
much more than any standard at present in use. The Methven 
screen was the most practical standard yet devised, but in his 
opinion no gaseous flame could be a real standard, on account of the 
influence of the surrounding atmosphere. 

Prof. AYRTON saw difficulties in using long benches as suggested 
by Dr. Thompson, on account of the serious atmospheric absorption 
which occurs with light from arcs. Decreasing the intensity by dis- 
persion, or otherwise, was preferable. In some tests on glow lamps 
now being carried out at the Central Institution, a Bernstein lamp, 
used as a standard, was mounted on a spring and vibrated. 

Mr. Mep.Ey showed the vibrating standard referred to by Prof. 
Ayrton, and gave a series of numbers showing that with this device, 
in conjunction with the Lummer-Brodhun photometer, accuracies of 
about 4th per cent. were obtainable. 

Mr. SwrnBuBneE thought Mr. Trotter’s arrangement was better than 
the “ wobbling photometer.” As to the best length of the bench, he 
was inclined to think the shorter the better, provided its dimensions 
were large compared with those of ‘the standard light. He concurred 
with Mr. Wright in his remarks about the desirability of obtaining 
a better standard. Speaking of the arc as a standard, he said that 
only impurities less volatile than carbon would influence the bright- 
ness. An important factor was the emissivity of the carbon, which 
might not be constant. 

Mr. BrakestEy thought the accuracy obtainable with Mr. Trotter’s 
photometer had been under-rated, and pointed out that by using 
quadrant shaped screens intersecting orthogonally on the axis of the 
photometer, instead of straight ones, the width of the neutral band 
could be greatly diminished. 

Mr. Trotter, referring to Dr. Thompson’s paper, said he had found 
considerable difficulty in making pinholes suitable for arc standards. 
It was not an easy matter to accurately measure the hole when made. 
In photometric measurements he had found it very important to 
reverse his screens. Curved screens, as suggested by Mr. Blakesley, 
had been tried, but with little advantage. They also destroyed the 
approximate direct reading property of the photometer. The subject 
of changing the length of a bench and the effect on the gradient of 
illumination was discussed. With short benches one had to guard 
against the departure from the inverse-square law, due to appreciable 
size of the standard. Recent experiments had shown that the light 
given out by 1 square mm. of crater surface differed considerably 
from 70 candles. 

A paper on THe MaGnetic Freip CrLosz TO THE SURFACE OF A 
Wire ConvEyInc aN ELkcrricaL CuRRENT, by Prof. G. M. 
Mincur, M.A., was taken as read. 

In this paper the author applies the solution he gave in March last 
for the conical angle subtended by a circle at any point in space to 
determine the magnetic potential at a point near the surface of a ring 
of wire of finite cross section. The shapes of the lines of force near 
the surface, for several laws of current distribution across the section, 
have also been worked out. 





NEW PATENTS—1893. 


16,8064. “Improvements in apparatus for projecting images, 
characters, or the like on to distant bodies.” R.A.Scorr. Dated 
oa [Date claimed under Patents Rule 19, September 20th, 
1892. 

12,006. “ Strong’sarc lamp shade.” J.Srrona. Deted June 19th. 

12,011. ‘ Electric low-water alarm for steam boilers.” R. Brown. 
Dated June 19th, 


12,032. “ Improvements in electric travelling cranes or hoists.” 
Easton & ANDERSON, Ltp., and E. W. ANpERson. Dated June 19th. 

12,070. “Improvements in switches for controlling electric 
currents.” C. RicHarpson and E.G. Herserr. Dated June 20th. 

12,139. ‘ Improvements in electric machines and transformers.” 
M. Hurtin and M. Lesranc. Dated June 20th. 

12,141. ‘“ Improvements in electrical time switches for signalling.” 
E. Tyzr. Dated June 20th. 

12,142. “ A safety switch for electrical lock and block apparatus 
on railways.” E.Tyzr. Dated June 20th. 

12,143. “ Electrical apparatus worked by passage of a railway 
train or vehicle.” E.TyEr. Dated June 20th. 

12,153. ‘“ Improvements relating to methods of measuring, con- 
trolling, and regulating electric currents, and to apparatus therefor.” 
A. G. WatgerHovsE. Dated June 20th. 

12,196. “ Improvements inthe arrangement of telephone circuits 
and switching devices therefor.” SirC.S.Forpes. Dated June 2ist. 

12,233. “Improvements in controlling, adjusting, and mounting 
movable coils in telegraph recording instruments.” J.Gorr. (Com- 
municated by C. Cuttriss, United States.) Dated June 21st. 

12,242. “ An improved electrical lighting device.” J. E. SpnzcHat. 
Dated June 21st. 

12,249. “Certain improvements in electrical switches.” A. D. 
AsH. Dated June 22nd. 

12,257. “Improvements in electricity meters.” G. BrisswaNGER 
and H. J. Coats. Dated June 22nd. 


12,291. “Improvements in secondary batteries.” A. J. Boutr. 
(Communicated by H. Woodward, Canada.) Dated June 22nd. 
(Complete.) 

12,314. ‘Improvements in electrically illuminated signs.” G. C. 
Fricker. Dated June 22nd. 

12,362. “ Apparatus for the marking of meat by electricity and 
other analogous purposes.” M. F. Armsrrona, J. Kincarp, J. FE. 
Wa ter, and E. Manyrrts. Dated June 23rd. 

12,374. “Improvements in portable electric Jamps, and batteries 
therefor.” H.C. Gover. Dated June 23rd. 

12,437. “A mode of and means for electrically controlling lubri- 
cators.” P. Rostra and F, J. A. MattHews. Dated June 24th. 

12,444, “Improvements relating to electric railway signals.” JJ. 
BrapForpD and J. P. Witttams. Dated June 24th. 

12,457. “Improvements in junction boxes for underground elec- 
trical conductors.” D. Urqunart and J. M. Smarr. Dated June 
24th. (Complete.) 

12,458. ‘“ Improvements in alternating current electric machines.” 
M. Hottn and M. Lesranoc. Dated June 24th. 








ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1891. 


22,582. “Improvements in ceiling joints for electroliers and the 
like.” G.F.SanpERs. Dated December 28th. Consists essentially 
in the construction and arrangement of the joint in such a manner 
as to give a perfect perpendicularity to anything attached or 
suspended from a ceiling, at the same time preventing the electrolier 
from gyrating and the electric wires from being disarranged. 
1 claim. ’ 

22,725. “A new or improved method of making and breaking 


electric circuits, and apparatus therefor.” W. H. Dinciz and J. M. 
Urquuart. Dated December 29th. One end of a rocking lever is 


*caused to come into contact with a base piece for the purpose of 


making or closing the electric circuit. To the contact end of the 
rocking lever is attached a push piece or plunger, which when 
depressed depresses the active end of the rocking lever into contact 
with the base piece, so as to make or close the electric circuit, whilst 
at the same time the free end of the rocking lever is raised. Over 
this free end is placed a spring, which as the said free end is raised, 
is deflected or put under tension, so that it will tend to depress the 
said free end, and so raise the active end out of contact with the 
base piece to break the circuit. A detent lever is maintained in 
engagement with a notch or projection by a spring. A second push 
or plunger acts upon this detent lever so as when depressed to release 
it from the notch or projection on the rocking lever, and at the same 
time to deflect or put tension upon the detent spring. 3 claims. 


22,837. “Improvements in electric arc lamps.” H. H. Biauanp 
and J. Burns. Dated December 31st. Has for its object an electric 
arc lamp which shall have fewer parts than ordinarily, and work in a 
steadier manner. 6 claims. 


22,852. ‘“‘ Improvements in and relating to electric motors.” F. 
TgacuE. Dated December 31st. The inventor combines an electric 
thermostat with any suitable electric meter, and arranges it in such a 
manner that it tends to preserve an equal temperature of the appa- 
ratus, and a correct or regular record of the current energy passing 
through the meter. 7 claims. 


22,854. “Improvements relating to the electrolysis of metals, 
E. Puacetand J.Bonner. (Under internationalconvention.) Dated 
July 17th. Claim :—The employment of polyatomic acid salts alone 
or mixed with neutral salts to obtain deposits of chromium, alu- 
minium, copper, iron, nickel, cobalt, tungsten, molybdenum, antimony, 
tin, silver, &c., and the alloys of these metals electrolytically, as 
described. 


” 


1892. 


106. “Improvements in electric switches.” W.H.Srurax. Dated 
January 4th. Relates to the construction and arrangement of 
electrical switches, and its object is to provide, in addition to the 
usual quick “break” of the electrical circuit, means, whereby a 
sudden “ make” or completion of the circuit is effected, thus making 
it impossible for the operator to form an arc. 3 claims. 


278. “A wall contact and plug for electrical conductors.” W. 
Wuirse and E. P. Artam. Dated January 6th. Relates to a con- 
struction of wall contacts and plugs for electrical conductors in such 
a manner that the plug can easily be inserted into the wall base but 
only in such a position that the two metal plates to which the wires 
of the plug are connected must be in close spring contact with the 
corresponding plates of the wall base, and that the plug cannot be 
inserted in such a way as to produce short-circuiting. 1 claim. 


496. ‘“ Improvements connected with electric motors and electric 
elevator apparatus.” THE AMERICAN ELEvaToR Company. (Com- 
municated from abroad by Otis Brothers & Co., of New York.) 
Dated January 8th. The motor and its connections are arranged that 
it is adapted to make use of the different pressures or potentials of 
the ordinary multiple wire system, by which most of the incandes- 
cent light stations distribute their current, in a manner to avoid 
wasting the current and the consquent danger from overheating the 
resistances. 8 claims. 
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576. “A new or improved automatic electric heat alarm.” H. D. 
Firzpatrick. (Communicated from abroad by the Electric Heat 
Alarm Company, of America.) Dated January 12th. Claim :—An 
electric heat alarm consisting of the combination of a hollow metallic 
reservoir, a quantity of mercury within said reservoir, a metallic 
plug partially filling said reservoir and having a small, downwardly- 
extending, tubular bore; a conductor wire or spindle supported and 
insulated within said plug, and extending to such a point as that it 
may be reached by said mercury when expanded and risen in said 
tube :—the whole in combination with an electric battery having one 
of its poles connected with said plug, and the other with said insula- 
ted conductor wire or spindle ; and a bell or other alarm or indicator 
connected with and operated by said electric battery. 


638. “Improvements in telephonic switching appliances.” P. 
RaBBipGE. Dated January 12th. Claim:—The use of metallic 
mercury confined in a receptacle having conducting surfaces, or points 
insulated from each other, and so arranged that the mercury may 
complete an electric circuit through two conducting points, or surfaces, 
facing or projecting into the cavity of the receptacle, at one time, and 
when the position of the receptacle is altered the mercury by its own 
gravitation takes up another position in the receptacle, completing 
another circuit, whilst breaking the circuit previouly established, 
substantially in the manner as described, and for the purpose as set 
forth and specified. 

645. “Improvements relating to electric welding.” P. Gmnpron, 
Dated January 12th. The object of the invention is to reduce the 
burr formed by the end pressure of the metal and to so proportion 
the contacting parts as to make a pe?fect weld under all circumstances. 
4 claims. 

798. “Improvements in electrical conductors.” StemEens Bros. 
AND Co., Lrp. (Communicated from abroad by Messrs. Siemens 
and Halske, of Berlin.) Dated January 14th. The conductor, which 
may consist of one wire or of several wires, either bare or covered 
with insulating material, has wound round it or intertwined with it a 
cord of insulating material, the convolutions being at considerable 
intervals apart. Over this is placed insulating material which may 
be covered with metallic tape or other armour, which may serve as 
the return conductor. The thread or cord is of such thickness and so 
laid that the insulating layer over it shall not touch the inner wire or 
wires when the conductor is bent to its fullest extent. The insula- 
tion of the wires is thus made to consist chiefly of the air occupying 
the intervals between the convolutions or intertwinings of the thread 
or cord. 1 claim. 


825. “Improvements in electric cables.” W. FatRwEATHER. 
(Communicated from abroad by E. F. Phillips, of America.) Dated 
January 15th. The invention comprises a cable in which the several 
braided conductors to secure inductive neutrality and the avoidance 
of interfering disturbance therefrom are preferably arranged in pairs, 
the two members of each pair forming a portion of the direct and 
return conductors respectively of a given metallic circuit. 14 claims 


1,143. “Improvements connected with electric elevators and 
motors.” THE AMERICAN ELEvaToR Company. (A communication 
from abroad by Otis Brothers & Co., of New York). Dated January 
20th. The circuits are so arranged that only the wires leading to the 
field magnets are connected positively with the switch device on the 
car, while the armature circuit over which a varying quantity current 
is passed according to the work to be done is entirely independent 
of the car and the switch thereon. 20 claims. 

1,147. “Improvements in telephones.” H. E. Newton. (Com- 
municated from abroad by P. Rabbidge, cf New South Wales.) Dated 
January 20th. The apparatus consists of a base-plate to which is 
secured a call bell enclosing its operating electrc-magnet and insulated 
from the base-plate. Superposed upon. the bell and insulated from 
it is a transmitting instrument and attached to the metal base-plate 
by a flexible tube, preferably composed of a helix of wire, is the 
receiver. Within the flexible, preferably near the receiver end, a 
gravity switch is placed, the object of which is-to switch the bell or 
the transmitter circuits in and out as required. 6 claims. 

2,055. “Improvements in or relating to apparatus for closing 
electric circuits for use in connection with position finders or the 
like.” W.L. Wisk. (A communication from abrcad by G. Bertolini, 
of Venice.) Dated February 2nd. The apparatus is constructed 
withas many separate discs or parts of discs as there are electrical 
devices to be operated when the movable part of the instrument, 
which may be a position finder or the like, and which is provided 
with springs or other contact devices, has assumed pre-determined 
bearings or alignments. The discs, or parts of discs, are furnished 
with contact pieces designed with regard to extent to correspond with 
the electrical action to be preduced. 2 claims. 

3,881. “Improvements in electrical accumulators.” K. KaHaBka. 
Dated February 27th. Claim :—An accumulator baving a number cf 
lead cells insulated one from ancther, and from a lead-lined box in 
which they are placed, the said cells having within them lead plates 
provided with recesses for retaining the active material, and being in- 
suliated one from another and from the walls of the cells, which walls 
have formed in them recesses similar to those in the plates, substan- 
tially as described and illustrated. 

4,416. “ Improvement in electric switches.” W.H. Weston and 
G. W. Weston. Dated March 5th. Consists of an electric switch 
constructed of two pairs of metal clips, each pair forming a circuit 
terminal, and an inverted (J-shaped blade, whose ends are adapted 
to enter between said clips, respectively, ccmpleting the circuit 
through a fusible connection on the end of one of the terminals, said 
blade being carried by a spring, which is attached at one end to an 
operating lever, and adapted to be engaged at the opposite end by a 
lip td projection on said lever, whereby the circuit may be broken. 

«claims. 


4,610. ‘Improvements in electric gas-lighting burners.” G. F. 
PrnkHam. Dated March 8th. Has for its object to improve the 
construction of the same and render the lighting device more 
durable, reliable, and positive in its action, and at the same time 
avoid the liability of its getting out of order. 5 claims. 


5,652. “Improvements in and relating to conduits for electric 
railway conductors.” H.H. Lake. (Communicated from abroad by 
the Thomson-Houston International Electric Company, of America.) 
Dated March 22nd. Aims to provide a rigid and enduring street 
structure, a high degree of insulation for the supply conductor, and 
ready access to the conduit for removing and replacing the insu- 
lators. 19 claims. 

6,181. “ Improvements in or relating to automatic electric fire 
alarms.” L.G.WoortEy. Dated March 20th. The object of the 
invention is to produce an automatic electric fire alarm constructed 
to suddenly and automatically separate a magnet and armature, one 
of which is provided with an induction coil, when the temperature of 
the room or building in which it is placed has reached any prescribed 
degree, whereby a momentary current is produced in the induction 
coil, for sounding an alarm at a central station or other place through 
line wires connected therewith, thus doing away with a battery and 
electric contacts, so liable to be out of order when a fire occurs, and 
avoiding the defects of an ordinary electric fire alarm. 6 claims. 


7,172. “ Electrical surgical instruments.” S.R.Braprey. Dated 
April 14th. The apparatus consists generally in a series of insulated 
electrical wires which pass thrc ugh a rubber, or a similar tube, having 
atone end a finger sheath, adaptcd to be placed upon one of the 
fingers cf the hands of the surgeon, so that clectric sensation will be 
conveyed to his hand, and at the other end there is an elastic bulb- 
like device composed of an inner and an outer pait, and near the 
surface of the inner part the ends of the wires are arranged so that 
when the outer part, the inside lining whereof is a conductor of elec- 
tricity, is compressed upon it, an electric circuit will be closed, and 
the physician will receive in his finger slight electrical sensations re- 
sembling those which would be experienced by his naked finger if in 
contact with the same surface, which will indicate to him the pre- 
sence of unhealthful or disordered conditicns in the interior of the 
organ. One of the wires connects with the lining of the said outside 
bulb and carries the current continuously to it; the other wires are 
insulated from cach other, and are wrapped about between the finger 
sheath and the enlarged terminal by any suitable substance, pre- 
ferably insulating material, so that they, in the aggregate, constitute 
a flexible device somewhat like a catheter, which will have the re- 
quisite rigidity to serve the purpose, and yet be sufficiently flexible. 
3 claims. 

8,242. “ Improvements in and connected with electrically pro- 
pelled vehicles.” F. A. HaszuwanpER. Dated May 2nd. To enable 
the motor to be stared at a high speed, the inventor arranges to take 
the weight off the driving axles, or to lift it or them, so that the 
driving wheels may be out of contact with, or bear very lightly upon, 
the rails. The motor will thus attain its full speed immediately after 
its current is switched on, and he then arranges to bring the full load 
gradually upon the driving wheels, or to lower them gradually into 
full driving contact with them. 1 claim. 


8,463. “Improvement in electric arc lamps.” C.CozRPER. Dated 
May 4th. Claim:—A mechanism for arc lamps arranged upona plate 
and adapted to turn upon a fixed axis in such a manner that it is con- 
trolled in its motion by two solenoids or electro-magnets (one coil of 
which is in the main circuit and the cther coil in the shunt circuit), 
fixcd upon the same plate, for the purpose of moving the carbons 
asunder by means of the main circuit coil, whilst the shunt circuit coil, 
when the length of the arc is too great, causes the lamp mechanism 
to be drawn downwards until the brake lever, pressed against a 
fixed stop, releases the brake disc, and thus admits of the approach 
of the carbcns till the proper length of the arc is established. 


9,136. “Improvements in or relating to electric alarms.” R. 
THorn. Dated May 13th. Claims:—1. In improvements relating to 
electric alarms a pulley in combination with a cord chain or wire, 
and a spring contact piece, all substantially as set forth. 2. Improve- 
ments relating to electric alarms, substantially as set forth. 


9,282. ‘Improvements in multiple switchboard apparatus for 
telephonic installations with metallic circuits of the system ‘ Ber- 
thon”” C.D. ApEn. (Communicated from abroad by the Socitté 
Générale des Téléphones, Paris.) Dated May 16th. Relates to im- 
proved constructions and +R ee of the plugs and spring jacks 
for multiple switchboards of the system “Berthon” cf telephonic 
apparatus with metallic circuits. 4 claims. 


9,470. “Improvements in electric pushes.” H.H. Lake, (Com- 
municated from abroad by Dr. C. Jérns, of Freiburg). Dated May 18th. 
Claims :—1. In electric pushes, the arrangement, on the push-bottom 
of a protecting cap having a rim extending over the bush, substantially 
as and for the purposes set forth. 2. In electric pushes of the kind 
described in the first claim the arrangement of the protecting cup, 
substantially as and for the purposes set forth. 


9,541. “ An improved electric accumulator or secondary battery.” 
F. ScumatHaus. Dated May 19th. Claims:—1. An accumulator or 
secondary battery, in which the filling material or the active mass in 
the cells consists, in addition to lead salts and dilute sulphuric acid 
or equivalent substances, «f lead sponge produced by pouring liquid 
lead into water or by cther means, substantially as described with 
reference to the drawings. 2. In accumulators or secondary batteries 
containing finely divided active material in a loose condition, a 
trough or receptacle having walls of non-conducting material, and 
divided into compartments by means of a perfo:ated double partition 
or partitions, forming intermediate spaces, sul stantially as described 
with reference to the drawings. 
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